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AFRODYNAMIC CHARACTERISTICS OF VARIOUS MDAC SPACE SHUTTLE
ASCENT CONFIGURATIONS WITH PARALLEL BURN PRESSURE-FED

AND SRM BOOSTERS (M = 0.4 - k4.5)

By

T. W. Jarrett

INTRODUCTION

Various space shuttle ascent configurations were tested in the
MDAC Aerophysics L x 4 Ft. Trisonic Wind Tunnel. The models were 0.6
percent scale. The ascent configurations consisted of a NASA/MSC
O4OA orbiter in combination with various HO centerline tank and boos-
ter geometries. The purposes of the tests were to determine the aero-
dynamics of the ascent configurations, the aerodynamic interference
between components and its effect on orbiter aerodynamics, and to
determine orbiter aileron effectiveness.

The model was sting mounted with either a single internal balance
(in the orbiter HO tank) or dual internal balances (one in the orbiter
and one in the orbiter HO tank). With the dual balance setup, three
types of runs were made; one with tank alone on the tank balance, one
with tank and two attached boosters on the tank balance, and one with
the tank and one booster attached on the tank balance and the other
booster isolated on a separate sting but in proximity to the tank and
orbiter. In addition to the 6-component force and moment balance data,
base pressure data were taken for the boosters, the tank and the orbiter.
Angle of attack data included a sweeps at 0° and 6 B (the latter in-
volving a knuckle change) and B sweeps at 0° and 6 a. Through the use
of a remote roll device it was usually possible to get both an a sweep
and a B sweep in a single run.



INTRODUCTION (Continued)

The report consists of five volumes arranged in the following manners

Volume T Ascent configurations with centerline
HO tanks Ty and To

Volume IT Ascent configurations with centerline
HO tank T3

Volume TIII Ascent configurations with centerline
HO tank T)

Volume IV Ascent configuration plume studies:

and configuration buildup

Volume V Orbiter alone, Tanks alone and
Boosters alone
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NOMENCLATURE

General
SADSAC
SYMBOL DEFINITION
speed of sound; m/sec, ft/sec
CP pressure coefficient; (p; - pw)/a
MACH Mach number; V/a
pressure; N/m?, psf
Q(NsM) dynariic pressure; l/2pV2, N/mz, psf
Q(psF)
RN/L unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec
ALPHA angle of éttack, degrees
BETA angle of sideslip, degrees
PSI angle of yaw, degrees
PHI angle of roll, degrees
‘mess density; kg/m3, slugs/ft3
Reference & C.G. Definitions
base ares; m2, ft2
BREF wing spen or reference span; m, ft
center of gravity
LREF reference length or wing mean
aerodynamic chord; m, ft
SREF wing area or reference area; m2, £t2
MRP moment reference point
XMRP moment reference point on X axis
YMRP moment reference point on Y axis
ZMRP moment reference point on Z axis

base

local

static conditions
total conditions
free stream



SADSAC
SYMBOL SYMBOL
Ox CN
Ca cA
Cy cY
Cay, CAB
Ca, CAF
Cp CIM
Cn CYN
of) CBL
o cL
Cp CD
Cpy, CDB
Cpg CDF
Cy cY
cIM
Cn CIN
o CSL
L/D L/D

NOMENCILATURE (Continued)

Body-Axis System

DEFINITION

normal-force coefficient; EQZE§£§£9£SS
q

axial-force coefficient; axiel force
qS

side-force coefficient; Side force

base-force coefficient; Eiiigggiﬁi :

q

-Ap{Pp - Pe)/aS

forebody axial force coefficient, Cy - CAb

pitching-moment coefficient; Ritching moment
aSfppp
yawing-moment coefficient; Xﬂﬁiﬂﬁggggsﬂi
q

rolling moment
qSb

follingjmoment coefficient;

Stability-Axis System

1ift coefficient; ngﬁ
q

drag coefficlent; drag
Qs

base-dreg coefficlent; basesdrag
q

forebody drsg coefficlent; Cp - CDB

side-force coefficient; Side force

t as
pitching-moment coefficient; Pltching moment
aslrer
yewing-moment coefficient; Y&wing moment
. qSb
rolling-moment coefficilent; rOIliggfmoment
q;

lift-to-dreg ratio; CL/CD



SYMBOL

orf

SADSAC
SYMBOL

CLSQR
ATIRON
ELEVON

RUDDER

RUDFIR

ADDITIONS TO NOMENCLATURE

DEFINITION

1ift coefficient squared.

aileron, total aileron deflection angle,
degrees, (left aileron-right aileron)/2.

elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.

rudder, surface deflection angle, positive
deflection, trailing edge to the left;
degrees

rudder flare, split rudder deflection angle,
left split rudder trailing edge left and
right split rudder trailing edge right,

spp = (851, + 8pg)/2, positive deflection;

degrees.



CONFIGURATIONS INVESTIGATED

The wind tunnel models were 0.6 percent scale models and included one
orbiter configuration, four tank configurations, and seven booster configu-
rations. The orbiter centerline HO propellant tanks included variastions in
diameter (302 and 325 in.), nose cone angle (10° and 15°), and axial position
(120 inch travel). Of the boosters, three were solid rocket motors with the
remainder being pressure fed boosters. The pressure fed boosters included
variations in diameter (206 and 248 inch), nose cone angle (15° and 20°) and
base flare (5° and 15°). The solid rocket motors included variations in
diameter (156 and 120 in.) and base flare (0° and 15°) for the 156 in. motor.

_ In addition, simulated rocket plumes were tested at M = 1.5 and 2.2 for
both pressure fed and solid rocket motor boosters. These plumes were made up
of three solid aluminum bodies each of which represented an envelope of in-
dividual engine plumes for the orbiter and each booster. These envelopes
were generated by taking the outermost plume boundary of the outermost engine
for each component and rotating this boundary about the null thrust vector

of the component (orbiter or booster). The individual engine plumes were
generated at MSC with the plume boundary defined by a method of characteris-
tics solution with the flow field originating at the exit plane, and the
effects of the external flow on the boundary calculated by Newtonian impact
theory. ' '

___The contours of the various plumes tested are defined in Table 4 and . ...
Figure 43 through 46. The matrix of plume testing was as follows:

CONFIGURATION BOOSTER PLUME ~ ORBITER PLUME MrEsT
01T1B1 LOX/PROP M = 2.5 L ENG. J28 M = 2.5 2.2

. 01T By LOX/PROP M = 1.5 3 ENG. HiPc M = 1.5 1.5
01T4 By LOX/PROP M = 1.5 3 ENG. HiPc M = 1.5 2.2
01T3Bg 156" SRM M = 1.5 3 ENG. HiPc M = 1».5 1.5
0,T3Bg 156" SRM M = 2.2 3 ENG. HiPc M = 2.2 2.2
01 T4B7AL -k 120" SRM M = 1.5 3 ENG. HiPc M = 1.5 1.5
01 T4 B7AL-L 120" SRM M = 2.2 3 ENG. HiPec M = 2.2 2.2



Symbols for Orbiter Configuration:

Symbol Description
0ol W1BlELV2R2PIM1CO
Wl Wing
Bl Body
El Elevon
Vi Centerline vertical (Replaces V2R2)
V2 Centerline vertical
VOFF No centerline vertical
co Canopy
Rl Rudder for V1
R2 Rudder for V2
Pl ACPS Engine Pod
ML OMS Engine Pod
C1 Cupola
c2 Canopy Off (Replaces CO)

Symbols for Tanks

Symbol Description
T( ) Tank complete
T( )y Tank complete at an alternate position with

respect to the boosters and orbiter

M Fin for Ty,

Symbols for Boosters:

S ol Description

B( ) Boosters complete

S Skirt for booster

Fh A Fins for By

A Thrust vectoring fuel tank for By

Symbols for Plumes:

Symbol Description

+ Plume (2.5) 3 Plumes (Orbiter + 2 Boosters) at M = 2.5
+ Plume (1.5) 3 Plumes (Orbiter + 2 Boosters) at M = 1.5
+ Plume (2.2) 3 Plumes (Orbiter + 2 Boosters) at M = 2.2



TEST FACILITY

The MDAL 4' Trisonic Wind Tunnel facility is a blowdown type operation
capable of Mach ngmbers of 0.2 to 5.0 and Reynolds numbers from approximately
1 x 100 to 2 x 10 per inch. The subsonic and transonic Mach numbers are
run in a porous wall test section which is removed for supersonic testing.
The supersonic test section utilizes a two dimensional flexible plate nozzle
to obtain Mach numbers 1.5 to 5.0, The models are mounted on a sting that
is supported from a vertical translating strut with a vertical plane rotating
pod having a pitch range of -150 to +250 when no offset adapters are present.

MODELS AND SUPPORT EQUIPMENT

The test models with all of their 1nterchangeable component parts were
0.60 percent of full scale.

The orbiter model had a blended body contoured into a low delta wing.’
Effects of orbiter position and booster relative to the tank was investigated
at two longitudinal locations on the tank (nominal and aft). The orbiter and
boosters can be bolted to the tank (Tl) in both nominal and aft positions as
well as independently mounted from the tank. For the bolted orbiter case, the
orbiter balance was inoperative and there were no force or moment data for the
orbiter.

Effects of the orbiter control surfaces and control surface deflections
were investigated for elevons, ailerons, and rudder with the surfaces de-
flected and undeflected.

Transition strips of No. 120 carborundum grit were used to insure boundary
layer transition from laminar to turbulent flow. These strlps were 3/32 inches
wide and were located 3/h inches aft of the orbiter nose, 1/2 inch aft of
the booster nose, 1/2 inch aft of the tank nose, and at 5 percent local chord
(both surfaces) on the wings, vertical tails and fins.

To achieve the required test angles of attack and sideslip two straight
balance adapters were used in combination with the MDAL 6 degree sting adap-
ter. A straight sting section positioned the model properly in the test
section.

Pressure data for the orbiter, tank or the booster were obtained from
base and balance cavity pressure pickups that were cantilevered off the
sting. ILeads for these pickups were routed externally over the model support
system and into the tunnel strut. The boosters in the presence of the tank
each had a base pressure pickup.



- DATA REDUCTION

The data are corrected for such factors as model tares, sting bending
and balance deflections, Interactions, and bilinearities.

Composlite Configurations

1. The orbiter data were reduced about the orbiter MRP using its
reference dimensions and about the tank MRP, using orbiter
reference dimensions (& for longitudinal and b for lateral).

2. The tank data were reduced about the tank MRP using orbiter
reference dimensions (¢ for longitudinal and b for lateral).

3. A summation of the orbiter (tank MRP) and tank (tank MRP) data
with all data corrected for angular attitudes to the tank body
axes.

Orbiter Alone Configurations

l. The orbiter data were reduced about the orbiter MRP using the
orbiter reference dimensions (& for longitudinal and b for
lateral).

Tank Alone Configurstions

l. The tank data were reduced about the tank MRP using the
orbiter reference dimensions.

Booster Alone Conflgurations

l. The booster data were reduced about the booster MRP using
the orbiter reference dimensions.

Ascent configuration composite tank MRP data, orbiter alone data, tank
alone data and booster alone data are presented in this report, with the
remaining data on file and available upon request.

Reference quantities used in these data reductions are as follows:

ORBITER
Quantity Full Scale Dimensions Model Dimensions
I (Reference only)
Reference Area (S) 3155.3 Ft° 16.37 In°
Reference Span (b) 882 1In. 5.292 In
Reference MAC (¢) 609.5 In. 3.657 In
Moment Reference Points See Figures 13 & 1k

10



DATA REDUCTION (CONTINUED)

Areas:
Total Base (Ag) 298 Ft2 1.546 In®
TANK
Quantity Full Scale Dimensions Model Dimensions
(Reference only)
Reference Area (S) 3155.3 F%Z 16.37 in°
Reférence Length (b) 882 In. ~ 5.292 in.
Reference Iength (¢) 609.5 In. | 3.657 in.
Moment Reference Points : - See Figures 13 & 15
Areas:
Total Base (Ag)/Tank TL - ko2 Ft2 2.125 Tn?
T2 - 422 Ft2 - 2.125 In®
T3 - 518 Ft° 2.613 In?
T - 537 Ft° 2.785 In°
BOOSTER
Quantity Full Scale Dimensions Model Dimensions
- (Reference only) -
Reference Area (S) 3155.3 ££° 16.37 in?
Reference Length (b) 882 in. ~ 5.292 in.
Reference Length (&) 609.5 in. 3.657 in.
Moment Reference Points See Figures 13 & 16 through i9

11 -



DATA REDUCTION (CONTINUED )

Areas:

Total Base (Ap)/Booster ~ BL - 90L.0 Ft° 4,539 In?
BISL - 2125 Ft2 11.0093 In®
BlS2 - L4785 Pt@ 2L, 7887 In®
B2 - 137.8 Ft° 0.694 In?
Bes - hog mtl 2,158 In°
B3 - 902 Ft° L4.545 In?
Bi - 568 Ft° 2,865 In°
BS - 557 Ft° 2.883 In?
B6 - 95.% Ft° 0.481 In°
BT -  T79.3 Ft° 0.408 In?

12



TABLE 1.

TEST CONDITIONS

TEST S-222
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per (inch) | (pounds/sq. inch) (degrees Fahrenheit)
0.4 0.50 x 10° 3.3 53
0.6 0.83 x 10° 7.6 b7
0.7 0.74 x :Lo6 7.8 _68
0.9 0.79 x 1P 10,0 50
0.95 0.67 x 106 8.8 53
1.05 0.69 x 1° 9.5 50
1.1 0.69 x 1P 9.8 50
1.5 0.63 x 1o6 10.0 55 .
0.2 0.63 x 1 9.9 68
2.25 0.9% x 100 14.0 52
2.5 0.66 x 1P 10.3 91
L.s 1.15 x 106- 10.6 120
BALANCE UTILIZED: _See Li

CAPACITY:

NF
SF
AF
PM
™
RM

COMMENTS :

isting on next page.

ACCURACY:

13

COEFFICIENT
TOLERANCE:




TABLE 1.
TEST CONDITIONS (CONTINUED )

BATANCES UTILIZED

Several balances were required during the test. IListed below are the
balances used, thelr capacity and the corresponding tunnel runs which apply

to each.
BALANCES
Orbitér Tank Balance
3/4" D. 1" D.
Runs 1-10 #7 DAL #13 NAR
Runs 11-113 , - #13 NAR
Runs 114-18k #5 DAL -
Runs 185-197 - #13 NAR
Runs 198-270 #58 DAL #3 NAR
Runs 271-420 #58 DAL #11 DAL
Runs L21-42k - #11 DAL
Runs 425-459 - #1 DAL
Runs 460-47h - #1 DAL
Runs 475-569 #58 DAL #11 DAL
Runs 570-646 - #1 DAL
‘Balance MK. MK. 2A MK. 10 MK. T MK. 3C
3/4" D. #7 DAL 3/4" D.#5 DAL 3/4" D.#58 DAL 1" D.#13 NAR 1" D. #1 DAL
. Gage Capacity
NF (each) 100 1b. 100 1b. 100 1b. 500 1b. 250 1b.
2 gages '
SF (each) 100 1b. 50 1b. 100 1b. 300 1b. 250 1b.
2 gages
AF 80 1b. 25 1b. 50 1b. 500 1b. 150 1b.
RM 20 in.lb. 60 in.1b. 4o in.1b. 150 in.1b. 150 in.lb.

14
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TABLE 2. TEST S-222
Or8/768 @& OREB/TER MRC

DATA SET COLLATION SHEET

mxﬁx \u ORBITER., IS0 RTED ON
SEPLPARATE ALAKNCE -
C m\rvﬁ,v Roc5TE€R /) SocATES

OPRETEST

% W Trour Vi, BarAncE . BPDOSTTEST
DATA SET | SChi. [CONTROL DEFLECTION{NO- -MACH NUMBERS
kit | eare R PTIPArT  r PRRE ER T
p7s0/| ($1) 71 B alololole| |3 39¢| 343] 394 |
12 olDj eje | 2 355395 354
163 AlGl O |L.e@ 2 2oL |22
jcy __V Alojzel 212 & 323137/ 1370|25¥| 253 2¢e
o5\ (¢t) 71 B/ (BIR) LAl O] 0] 0 4 374 3275l |25#  |ze7
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TABLE 2, TEST S-222 DATA SET COLLATION SHEET (CONTINUED)
A . 0 PRETEST
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TABLE 2. TEST S-222  DATA SET COLLATION SHEET (CONTINUED)

0 PRETEST

v
i*

o . . X POSTTEST
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DENTIFLER| CONFIGURNTION B ICIFEI I rons) o4l ot 0.9 |agslres] vy |05 |22 |25 7.5 _
RD7)4L ﬁ&.\ /) 7/ Alogoloto 3 399|398 397 .
142 olPpclole 3 367 394" B2
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150 Nrm\u\.vli\\N B/ Alctcocleoe e 3 4,5\ 4/l o2
/51 olPjeolc|o = 45| v : %7
/57 V Melelole 2 . 12071223
js3| (#1) 72 Bi (BiR)|AlL | ©| 0o / 2.4
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TABLE 2. TEST S-222 DATA SET COLLATION SHEET (CONTINUED)

[OPRETEST
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TABLE 2, TEST

DATA SET COLLATION SHEET (CONTINUED)

OPRETEST

b = B POSTTEST'
DATA SET | \ SChib. Nozazor UmﬁPMOHHCz.ZO. MACH NUMBERS
ootz CONIGURAIION e e T T sl 0. (0.6 [ 0.9 [oas| sos] ss |15 |22 e 45 ||
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TABLE 3. MODEL COMPONENT DESCRIPTIONS

MODEL COMPONENT: BODY - 31, B,

GENERAL DESCRIPTION:  O40A Orbiter Body

8., INClVDES Cnnopy

Ba wihovt canoPY

DRAWING NUMBER: JLP SDD 9-24-71

DTMENSIONS:

Length, inch
Max. Width, inch
Max. Depth , inch
Fineness Ratto
Areas, inch
Max. Cross-Sectionai
Planform
Wetted

Base

FULL-SCALE

1315.
204.
238.
7.07

306.2 ft2

1676, £t

6530. ft2
298. ft2

MODEL SCALE

7.89

1.22%

1.427
7.07

1.590 in.2
8.68 in.2

33.8 in.2 -
1.546 in.2

A ————————r—r
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MODEL COMPONENT:  WING, W1

('CO'N:TINUTEID) S

" GENERAL DESCRIPTION:

040A Ordbiter clipped dalta wing

" DRAWING HUMBER:

. DIMENSIONS:
TOTAL DATA, INCLUDES ELEVONS .

Area
Planform
Wetted
Span (equivalent), inch
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aeradynamic Twist, cegrees
Toe-In Angle
Cant Angle .
- Sweep Back Angles, degrees .
Leading Edge :
Trailing Edge
0.25 Element Line
Chords: inch
Root (Wing Sta. 0 0)
Tip, (equivalent) (Y = 441)
MAC

Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
~Airfoil Section
Root
Tip
EXPOSED DATA, INCLUDES ELEVONS

—_— Area : .
' Span, (equ1valent), inch . T
Aspect Ratio B
Taper Ratio

* Chords, inch

Root (Y¥102)

Tip (Y441)

MAC :

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC

. -, - - -

37

JLP SDD 9-264-7L

3155.3 £t
5360, ft2
882.
1.712

609.5
X 1057.5

. z7302.3
Y "165.7

NACA 000%9-64
NACA 0003-64

2010, ft2
678,

1.590

_1850

720,
133.3
494,

X _1145.5
© 2°__308.1

Y 232.3

2

MODEL SCALE

© 16.37 in.?

27.8 in.<

: 5.292

1.712

3.657
6.36
1.812

_.996
NACA 0008-64 -
NACA 0008-64

14.45 in.2
4.07
1.590

.1850

o

.32
.800
.97
.87
.87
397

= IO N
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MODEL COMPONENT: ELEVONS

" mABIE 3. (coNrTwUEB) -

GENERAL DESCRIPTION:

L W

DRAWING NUMBER: JLP SDD 9-24-71

DIMENSIONS: (FOR BOTH ELEVONS)

Area = - .

Span (equivalent), INCH _'
Inb'd equiv§1ent chord , INCH
Qutb'd equivalent chor& » INCH

Ratio movakble surface chord/
total surface chord

At Ihb'd equiv. chord

At Outb'd'equiv? chord
Sweep Back Angles, degfees

Leading Edge o
failiné Edge
Hingeline

Area Moment (Normal to hirge line)

456. ft
556.
118.

118.

.1662
'+ J517

-
0
o -
2240. f£t3

ST T s e

38

. FULL-SCALE
2

10DEL_SCALE

2.36 in.2

3.33

.708 .

.708

.1662

.517
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 MoDEL COMPONENT ;

"TABLE- 3. (CON'I’INUED)

) VERTICAL FIN. V1

GENERI\L DESCRIPTION: O&OA Orbiter Vertical Fin. Both leading and trailing edges
/ Swent, .
N\
- he ‘V\-.
 DRRAINGTHUBER: JLP SOD 9-24-71 ' o
* pIvensons: e FULL- SCALE‘ MODEL SCALE’
TOTAL DATA, INCLUDES RUDDER EXCLUDES TP POD
'Areg] ¢ _ 2- . :
anform .o 342, fef 1.772 in.
Hetted - __ 684, fte_ 3.55 in.2
Span (equivalent) T T246.2 1.480
Aspect Ratio - 1,228 1.228
Rate of Taper C == ) -
Taper Ratio - " .374 .374 '
Diehedral Angle, degrees -— --
Incidence Angle, degrees 0 0
Aerodynamic Twist, degrees 0 0 T
Toe-In Angle .. - -- .-
. Cant Angle -- -
Sweep Back Angles, degrees .
Leading Edge 45, 45,
Trailing Edge 15, 15,
0.25 Element Line 40.75 40.75
Chords : INCH . o
Root cmﬁgfmmma}«(z 500) 291.6 ° 1.750
Tip, (equivalent)(z 745.2) - ~109.0 654
MAC 214,0 1.284

EXPOSED DATA

"Span, (equ1va1ent)

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC
Airfoil Section

Root -

. Tip

Area

Aspect Ratio
Taper Ratio

Fus. Sta. of .25 MAC
H.P. of .25 MAC

B.L. of .25 MAC

-~ Chords .
Root - - SAME
 Tip AS
MAC . ABOVE

39

X 1422.7

-2 _604,2

0

 NACA 0012-64
AERREE | Eaans | fmated

L

NACA 0012-64
" ) (1)




MODEL COMPOMENT: __ RUDDER- Rl

+* TBIE 3. (CONTINUED)

L e wm——— v

GENERAL DESCRIPTION: SN
 DRAWING Nwa.s:gl_{ | JLP SDD 9-24-71 B
pmENstONS: . . . I . LFULL-SCME  MODEL StALe
A e 135.6 £e2 .702 1n.2
Span (equ{QAIent), INCH 246,3 1.475 |
Inb'd equivg]ent chord , IXCH i 115. -690
Outb'd equivalent chord , INCH ' __43.8 -263
Ratio movable sﬁrface'chord/ | '
total- surface chord - . -
At Inb'd equiv. chord - 'u.40~': .40
At Outb'd equiv. chord .40 .40
~ Sweep Back Angles, degrees . l -
. Leading Edge L 9a 29.1
Tailing Edge - o 15.0_ 15.0
B Hihgel%né ' | © 9.1 29.1
: Aéﬁa'Mﬁmenf (ﬂgrmaf to‘hin;e Tine) 448, fu 145 In.-




TABLE 3. (CONTINUED) -

VERTICAL TAIL - V2~

MODEL COMFONENT

GENERAL DESCRIPTION: Centerline Stapilizer

DRAWIKNG HUMBER:

DIMENSIONS: FULL-~SCALE

TOTAL DATA C, -

Area .

Planform

Wetted . .
Span (equivulent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle '
Cant Angle .
Sweep Back Angles, degrees

Leading Edge

Trailing Edge

0.25 Element Line R
Chords: . . :

Root (Ming Sta. 0.0)

Tip, (equivalent)

MAC

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC
Airfoil Section

. 45°

NACA 0012-64

Root .
Tip :
EXPOSED DATA HACA-001 22564
2
Area 69,837.3 in
Span, (equivalent) 369.17 in
Aspect Ratio 1,95
Taper Ratio . 0. 137
Chords
Root 288.0
Tip 90,35  in
MAC . : 206.38 _ in
Fus. Sta. of .25 MAC 1469.04
W.P. of .25 MAC 652 . 4kt
B.L. of .25 MAC 0 T

1

MODEL SCALE

45

2.514 in®



TABLE 3. (CONTINUED)

MODEL COMPONENT:  RUDDER R,

GENERAL DESCR1. TION:

DRAWING NUMBER:

DIMENSIONS :

Area

Span (equivalent) |
Inb'd equivalent chord
Qutb'd equivalent chord

Ratio Elevator chord/horizontal
tail chord

At Inb'd equiv. chord

At Outb'd equiy. chord
§weep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

Lo

FULL-SCALE
2

115 in

36 in

.40

32°
21°
. 320

569 ft

181 ft
346 in

MODEL SCALE
2.073 in
.691 in
217 in

.40
.40

. 32°

——————— rep———— . = -

- 21°

32°

212 in®




TABLE 3. (CONTINUED) -

MODEL COMPONENT:  BODY -

CPS ENGTXE POD . P1

GEMERAL DESCRIPTION:

Blunt pod mounted on‘bsth wing tips.- ™

DRAWING NUMBER:

JLP SDD 9-24<71

_otmznstons:

Length , inch
Max. Width , ioch
_ Max. Depﬁh , inch

Fineness Ratio

Areas, in.2
Max. Cross-Sectional
Planform
Wetted

43

FULL-SCALE

165.

35.
28.

1540.
8280.
15,800.

:15&0.

© MODEL SCALE

.990

.330
L4 168

-
e ————

©.0555
.298
.568

.0555

A ————————"
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TABLE 3. (CONTINUED) -

MODEL COMPONENT: BODY - OMS ENGINE POD , MI N

GENERAL DESCRIPTION: Pods mounted on both sides of aft end of fuéelag'e.' |

DRAWING NUMBER: JLP SDD 9-24-71 L o - CTT
_DIMENSIONS: o - - FULL-SCALE MODEL SCALE
Length, fnch | | 251, 1.509
Max. Width, inch . | 42.8 .257
. Max. Depth, inch : o 59.0 - 354
Fineness Ratio - . - -- -

Areas, Ln.z

Max. Cross-Sectional ' 1828, .0658

Planform | : . _ 9880, .356

] wetted 25,800, o .9ls
' Base o o 1807. .0651

Ly



. TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - HO Tank - T,

GENERAL DESCRIPTION:

Biunt cone-cyIinder centerline tank with aft boat tail.

Bcone = 10°. MNos

e radius = 22 in.

*ull-scate.

Diameter at base = 274 1in. full-scale.

DRAWING NUMBER:

DIMENSICNS:

Length
Max. Width
Max. Depth

Dia.

Fineness Ratio

Area

Max. Cross-Sectional

Planform
Wetted

Base

ks

FULL-SCALE

MODEL SCALE



| TABIE 3. (CONTINUED)

MODEL COMPONENT:  BODY - HO Tank - T,

GENERAL DESCRIPTION:

Blunt cone-cylinder centerline tank with aft boat tail.

Ocone = 15°. Nose radius = 22 in. full-scale.

Diameter at base = 274 in. full-scale.

DRAWING NUMBER:

DIMENSIONS: , : FULL-SCALE
Length 1867 1in.
Max. Width 301 in.
Max. Depth Dia.v . 301 in.
Fineness Ratio 6.2
Area ‘ |
Max. Cross-Sectional 494 ft2
Planform ' -
| Wetted o _—
Base | | 22 ft?

46

MODEL SCALE

11.205 in.
1.806 in.
1.806 in.

6.2



TABLE 3. (CONTINUED)

MODEL COMPONENT:  B2DY - H_O. Tank - T3

GENERAL DESCRIPTION:

Blunt cone-cylinder centerline tank with aft boat tail.

® cone = 10°. Nose radius = 22 in. full-scale.

Diameter at base = 304 in., fuli-scale.

DRAWING NUMBER:

DIMENSIONS : - . FULL-SCALE MODEL SCALE
Length . o A9144n, 11.442 din. |
Max. Width . N 323.5 in. }.941. 14n..
‘Max. Depth D1af ' . '323.54n..  _1.941 4n,.
Finenessféatio' | 4 S 5,92 ?__gggg,m__;
Area | | |
Max.’Cross-Sectionél A | 587 ft2 2.959  in.’
Planform | ' = —
Wetted [ em | -
Base g - sigft? 2.613 in.

hT



TABLE 3. (CONTINUED)

MODEL COMPONENT:  BODY - HO-TANK-T

4
iy

GENERAL DESCRIPTION: Blunt Cone-Cylinder Centerline Tank with Aft Boat Tail

BCone = 20°. Nose Radius = 22 In. Full-Scale. Maximum Diameter = 334 In.

Full Scale,

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE MODEL SCALE
Length 1700 In. -10.200 In,
Max. Width 334 In. 2.004 In.

Dia.

Max. Depth 334 In. 2.004 1In.
Fineness Ratio - _5.09 - 5.09
Area |

Max. Cross-Sectional | 608 Ft.2 3.154 In.2

Planform ' -== .

Wetted . -—- _ ce-

2 2.785 In.’

Base 37 _Ft.

48
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" TABLE 3. (CONTINUED)

MODEL COMPONENT: TANK VENTRAL FIN, F,

GENERAL DESCRIPTION: Single Fin Mounted on Tank, T,.

Fin has no movable surface.

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE
Area | S 337 Ft.
Span (equivalent) | , 237 In.
Inb'd equivalent chord ’ 323 In,
Outb'd equivalent chord 87 In.
Rdtio Elevator chord/horizontal

tail chord ' |
At Inb'd equiv. chord ; ..

At Qutb'd equiv. chord --

Sweep Back Angles, degrees

Leading Edge - 45
Tailing Edge . 0
Hingeline -

" Area Moment (Normal to hinge line) " e-e

.)+ 9

2

1.747 In.

MODEL SCALE
2

1.420 In.
1.940 In.
0.520 In.



. TABLE 3. (CONTINUED)

MODEL COMPONENT:  BODY - Booster, 5]

GENERAL DESCRIPTION: Parallel burn version of recoverable pressure-fed booster

(RPF3). PBlunt cone-cylinder with afterbody flare. ©cone - 20°. ©flare = 15°,

Nose radius = 22 in. full-scale.

DRAWING NUMBER:

DIMENSIONS : ~ FULL-SCAE  MODEL SCALE
.Length . 1799 in. Jb&122~inL“
Dia. Body : 206 in. 1.236 in.
Max. Dia. Flare o 402 in. 2.412 din.
Fineness Ratio 8.73 _8.73
Area |
Cross-Sectional (Body) 231 ft2 1.200 in.?
Planform m—— -
Wetted e ===
Base (flare) | 901 2 4.539 in.

50



TABLE 3. (CONTINUED)

" MODEL COMPOMENT:  5ODY - Booster, B S
L

GENERAL DESCRIPTION: Pressure-Fed Booster

DRAWING NUMBER: ' i

DIMENSIONS: : | _ :' FULL-SCALE
Length o . 1799 In.
Dia. Body 1 | : 206 In.
Max., Dig._F]are o 624 In.
Fineness Ratio | i 8.73
Arpa ‘
© Max. Crsss-Sectional (Body) 231 Ft?
Planform : , ——-
Wetted - ..
Base (Fiare) st

51

MODEL SCALE

10.792 In.
1.236 In.
3.744 In.

8.73

11.0093 In.

2
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TABLE 3.. (CONTINUED)
MODEL COMPOHENT: L0DY - Booster, B%SO

GENERAL DESCRIPTIOHN: Pressure-Fed Booster

DRAWING NUMBER:

DIMENSIONS : . FULL-SCALE

Length 1799 In
Dia. Body- - 206 In.
Max. Dia. Flare ' 936.3 In.
Fineness Ratio ~ 8.73
Area
Max. Crsss-Sectional (BOin 231 Ft?
Planform ~ ---
Wetted : t--
- Base (Flare) | : 4785 Exz "

52

MODEL SCALE

10,792 In.
1.236 In.

5.618 In.

8.73

1.200 In.

~N



MODEL COiPONENT:

GENERAL DESCRIPTICON:

|
{3

!
s

DY -

Booster - B

2

‘TABLE 3. (coNTINﬁED)

SRM Booster .

full-scele.

Blunt cone-cylinder, © cone = 20°, Mose radius = 16.57 in.

DRAWING NUMBER:

DIMENSIONS :

Length
Max. Width
Max.'Depth

Dia.

Fineness Ratio

Area

Max. Crorss-Sectional

Planform

Wetted

Base

53

my

137.8 ft°

TUh137.8 A

FULL-SCALE

1775__in.
156 in.
156 in.‘

’

e e e

2

MODEL_SCALE

10.633_in.
0.936 in,
0.936 in.

.37

0.694 in.2
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TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - Booster - B,S

GENERAL DESCRIPTION:

SRM Booster Bzibooster with 15° afterbody flare. MNose

radius = 16,67

in. full-scale.

DRAWING NUMBER:

DIMENSIONS : : FULL-SCALE
Length 1775 in.
Dia. Body __156 in.
Max. Dia. Flare 275 in.
Fineness Ratio : 11.37
Area

| 137.8 £t
Cross Sectional (Body) R
Planform ---
Wetted _ —
Base (Flare) - a8 ft®

54

lﬂAﬁ33*_ULF
0.936 in.
_1.650_ _in.



'TABLE 3. (CONTINUED)

MGDEL COMPONENT: BODY - Booster - B,

GENERAL DESCRIPTION: Paraliel burn version of recoverabie pressure-fed

booster (RPFE). Blunt Cone-cy]inder‘with afterbody flare. € cone = 15°,

Nose radius - 22 in. full-scale. ©Flare = 15° '

DRAWING NUMBER:

DIMENSIONS © FULLSSCALE  MODEL SCALE
Length o ' - 1800 in. 1b,agg in.
Dia. Body | 206 in. | _1.236 in.
Max. Dia. Flare 402 in, 2.412 in.
Fineness Ratic : | 8:74 ' ___gézg__w_;
Area - | | | o |
Cross=Sectional (Body) | '__ggg_jifi; 11.200 in.°

Planform T I C eew
Wetted - - ——

Base (Flare) 902 ft 4.545 4n.2

2



TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - Booster - B,

GENERAL DESCRIPTION: Parallel burn version of recoverabie pressure-fad

booster (RPFB). Blunt cone-cylinder with afterbody flare. Ocone = 20°.

8 flare = 5°, Nose radius = 22 in. full scale.

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE MCDEL SCALE
Length . 1503. in. 9.025 in.
Dia. Body 247 . in. 1.483 in.
Max. Dia. Flare _318 in._ 1.909 in.
Fineness Ratio | ' 6.09 6.09
Area
Cross-Sectional (Body) 343t 1,727 _in.°
Planform ' === , ===
" Wetted === -==
Base (Flare) 568. ft2 ' _2.865 in

56



TABLE 3. (CONTINUED)

MODEL COMPONENT: Fin, F,

GENERAL DESCRIPTION: Sinqle fin mounted on each'B4 booster flare.

Roll-out anqle is 45° down. Fin has no movable surface.

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE MODEL_SCALE

Area (exposed planform, 1 fin) 503 £t2 2.610 in?
Span (equivalent, to booster ¢ ) 424 in 2.544 in
Inb'd eqdivalent chord 410 in . 2.460 in
Outb'd equivalent chord - ~ 110 in 0.660 in

Ratio Elevator chord/horizontal
tail chord

- At Inb'd equiv. chord | ' |
At Outb'd equiv. chord - = -

Sweep Back Angles, degrees

Leading Edge 45 a5
Tailing Edge n 0
| Hingeline _ .4A ‘- ., Ce-- o—-
krea Moment (Normal to hinge line) L eee o

o7



'TABLE 3. (CONTINUED)

MODEL COMPONENT:  £ODY - Booster, B,

GENERAL DESCRIPTION: Pressure-Fed Booster

DRAWING NUMBER:

DIMENSIONS : ' : FULL-SCALE
Lengtﬁ 1799 In.
Dia. Body | , 206 In.
Max. Dia. Flare ~ 319.3 In.
Fineness Ratio , 8.73
Area .
Max. Cross-Sectional (Body) 231 Ft2
Planform : . -
Wetted ’ - -
Base (Flare) ' 567 F+2

58

MODEL SCALE

10.792 In.
1.236 In.
1.916 In.

8.73



TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - Booster, Bj

GENERAL DESCRIPTION: SRM Bogster

DRAWING NUMBER

 DIMENSION: - | o FULL SCALE  MODEL SCALE

Length o 1613 in. 9.673 in,
Dia. (Body) | ' 156 in. 0.936_in
Maox Depth | ©156.4n. . __ 0,936 in.
Fineness Ratio . , | | 10.35 _ 1035 |
Areo. _ o
" Max Cross-Secticnal ' 137.8 ft2 : 0.694 ‘ihz
Planform A v. ——- el :s
Wetted . : --- _ -

Base (Nozzle) : - , 95,4 £t _0.48] in?

29



'TABLE 3. (CONTINUED)

MODEL COMPONENT:  UODY - Booster, Q}

GENERAL DESCRIPTION: 120" Dia. SRM

DRAWING MNUMBER:

DIMENSIONS : ' FULL-SCALE MODEL SCALE
Length . 1403 _In: | R.418_In
Dia. Body . : 120 In. 0,72 In. |
Max. Dia. Flare ‘ - | ——
Finenass Ratic : 1.7 | 11.7
Area | . .
Max. Crsss-Sectional (Body) 79.3 Ft? | © 0.408 In.?
Planform : . w— -~
Wetted : --- ===
Base | 79.3 Ft? 0.408 In.?

-‘60



TABLE 3. (LONCIUDED)

MODEL COMPONENT:  LODY - TVC Tank Al for B,

GENERAL DESCRIPTIOH: Thrust Vectoring Fuel Tank

DRAWING NUMBER:

DIMENSIGNS: . FULL-SCALE
‘Lengtn | ‘_ﬁﬁldllﬂg
Dia. B&dy?, 42 In,
Max.. Dia. Flare - . ——
.Fineness Ratio | : : 9.08
Area o -
Max. Cross-Sectional (Body) - _9.65 Ft?
Planform : | ===
Wetted 2 | _‘ (-
Base | : '. -—-

61

MODEL SCALE

0.05 In.



TABLE k.

Plume Definition

M=1.5

01 (3 Eng. -HiPc)

By

—

re = 187 in.

e = §2.5 in.

re = 66 in.

q!

rir

x/re

r/re

x/ré

r/re

ooooooo

Qe 0NN

M=2.2

O.l (3 Eng.-HiPc)

r = 118 in,

OOOWMer I ONWNWST
01|223445666j
.......... L]

P e e e (= g e e (e e e

OSOSO.FJOOO.OOO
........
Sre=NNMTNWNSNDO

DN NOMOMNe~ T NDIWNNPSTN M =1~
0368]358]3578901]]

oooooooooooooo

01]22345-@7890]234

P g e prwe ga—
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TABLE L4, cont.

M=2.5

01 (4 Eng.-J28)

re = 89 in.

MNoOoOINOINO OO

O NN NI N

r/re
1.00
1.34
1.53
1.77
1.9
2.03
2.13
2.30
2.30
2.23

Te = 187 in.

NOoOMNOINOOOO

Ol N NS IN\O

x/rq

M =2.2

M= 1.5

= 60 in.

Te

AUV OFT NS ONO NMNE=-Q =
(o N e HHAUNAUNMNS N M~OO A

a o o & e & & o * 8 o o 0 5 s+ .
A Ad~t A A A1 AN0QN

o7

.2

MMOWWO O MNMO ONM
AN NN IN~00 ~ N\O ~

* o 6 6 6 6 o o & o 8 ¢ o 8 o e e »
eNeoNoNoNoNoNoNeNoN, I W NAUNGUR aRL RS giTa
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FIGURE

1.

10.

11.

12.
13.
1k,
15.
16.
17.
18.

19.

TABLE 5.
INDEX OF MODEL FIGURES

Axis System

Photograph of Configuration (O1)T4BTAL-L
Photograph of Configuration (OL)T4BTALl-5
General Arrangement-Ascent Configuration O1T1Bl

General Arrangement-Ascent Configuration with
Booster Bl or B5

General Arrangement-Ascent Configuration with
Booster B2 or B2S

General Arrangement-Ascent Configuration with
Booster B3

General Arrangement-Ascent Configuration with
Booster Bh

General Arrangement-Ascent Configuration
O1LT4B7-4 (Side View)

General Arrangement-Ascent Configuration
OLT4BT-4 (Top View)

General Arrangement-Ascent Configuration
O1T4BT-4 (Rear View)

Centerline HO Tank Locations

Moment Transfer Diagram for Ascent Configuration
Moment Transfer Diagram for Orbiter Alone

Moment Transfer Diagram for Centerline Tank Alone
Moment Transfer Diagram for Bl Booster Alone

Moment Transfer Diagram for B2 and B2S Boosters Alone
Moment Transfer Diagram for B3 Booster Alone

Moment Transfer Diagram for B4 Booster Alone

6L

87
88
89
90
91

92

93

9L

95

96

97

98

99
100
101
102
103
10k

105



FIGURE

20.
21,
22,
23;
2k,
25.
26.
27,
28. -
29.

- 30.
31.
32.
33.
3k.
35.
36.
37
38.
39.
Lo,

TABLE 5.

INDEX OF MODEL FIGURES (CONTINUED)

General Arrangement OLOA Ofbiter

Orbiter Body, Bl

Wing and Elevon, Wl

Elevon Deflections and Rudder Flare
Vertical Fin and Rudder, V1

Vertical Fin and Rudder, V2

ACPS Engine Pod, Pl and OMS Engine Pod, ML
Centerline HO Tank, T1

Centerline HO Tank, T2

Centerline HO Tank, T3

~ Centerline HO Tank T4 With Tank Ventral Fin, Fl

Centerline Ventral Fin, F1
Boosters, Bl and B5_
Booster, B1S1

Booster, BlS2

Booster, BlD2

Booster, B1D6

Booster, B1DT

Boosters, B2, B2S & B6
Booster, B3

Booster, BU4

65

106
107
108
109
110
111
112
113
11k
115
116
117
118

119

120
121

123

12k

125

126

127



FIGURE
L.
Lo,
3.
Lk,
s,
46,
47,
48,
k9.
50.
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TABLE 5.

INDEX OF MODEL FIGURES (CONTINUED)

Booster Fin F4 Mounted on Booster Bb

Booster, BTAL

Plume Contours for Pressure Fed Boosters

Plume Contours for 156 Inch Solid Rocket Motors
Plume Contour for Orbitgr

Sketch of Plume for Booster BY

Tunnel Installation for the OBT Configuration-
Pitch Series (Orbiter, Tenk and Booster
Independently Supported)

Tunnel Installation for the OBT Configuration-
Pitch Series (Booster and Orbiter Fixed to
Centerline Tank)

Tunnel Installation for the OBT Configuration-
Pitch Series (Booster Fixed to Centerline
Tank

Tunnel Installation for the OBT Configuration-
Pitch Series (Right Booster Fixed to Centerline
Tank, ILeft Booster Independently Supported)

Tunnel Installation for the OBT Configuration-
Pitch Series (Left and Right Booster
Independently Supported)

Tunnel Installation for the OBT Configuration
With 6° Sideslip Angle-Pitch Series (Boosters
Fixed to Centerline Tank)

Tunnel Installation for the OBT Configuration

With O° Angle of Attack-Yaw Series (Boosters
Fixed to Centerline Tank)
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Tunnel Installatlon for the OBT Configuration
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TABLE 6. INDEX OF DATA FLGURES

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/
TITLE SCHEDULE VARYING PAGE NO,.
Longitudinal Effects of a Bl Booster on (01)T1BlL A Ascent Configuration I/1-50
at Beta = 0 Booster Isolation
Longitudinal Effects of a Bl Booster on (01)T1Bl A Ascent Configuration 1/51-80
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a BL Booster on (01)T1BL B Ascent Configuration H\mwumm
at Beta = 0 Booster Isolation
Lateral-Directional Effects of a Bl Booster on (01 )T1Bl B Ascent Configuration 1/96-10k4
at Beta = 6 Booster Isolation
Iateral-Directional Effects of a Bl Booster on (01 )T1BL D Ascent Configuration H\HOm-HHo
with Beta at Alpha = O Booster Isolation
Iongltudinal Effects of a Bl Booster on (0l )T1BL E Ascent Configuration I/111-120
with Beta at Alpha = O Booster Isolation
Effect of Beta on Longitudinal Characteristics of OLT1Bl A Beta 1/121-180
Effect of Beta on Lateral-Directional Characteristics B Beta H\Hmwnwwm
of O1lT1BlL
Lateral-Directional Characteristics of Configuration C H\How-mwm
O1T1Bl with Beta at Alpha = O
Aileron Effectiveness of Configuration (OL)T1Bl at Beta = O B Aileron Deflection 1/219-236
Aileron Effectiveness of Configuration OlT1Bl at Beta = O B Aileron Deflection H\mwﬁnmww
Variation of Aileron Control at Alpha = O with Beta c Aileron Deflection I/240-243
of O1T1iBt
Iongitudinal Effects of a B2 Booster on (Ol )T1B2 A Ascent Configuration I/24k4-303

at Beta = 6

Booster Isolation

68



b9

Beta at Alpha = O

Booster Isolation

TABLE 6. (CONTINUED)
PLOTTED
. COEFFICIENTS CONDITIONS <0qum\
TITLE SCHEDULE ‘VARYING PAGE NO.
Lateral-Directional Effects of a B2 Booster on B Ascent Configuration H\woruwow
(01)T1B2 at Beta = 6 Booster Isolation
Effect of Beta on Longitudinal owmumo¢mapmdwom,ow.OHHme A Beta H\wHo|wmw
Effect of Beta on Lateral-Directional Characteristics B Beta - H\wﬂo|wmﬂ
of OLlT1B2
Effect of Beta on Longitudinal Characteristics of OLTLB2S A Beta . 1/388-bhT
Effect of Beta on Lateral-Directional Characteristics B Beta H\rrmyrmm
of O1T1B2S
Longitudinal Effects of a B3 Booster on (OL)T1B3 A Ascent Configuration I/466-525
at Beta = 0. Booster Isolation
Longitudinal Effects of a B3 Booster on Aowvewww A Ascent Configuration 1/526-545
at Beta = 6 Booster Isolation
lateral-Directional mwwmoﬁm of a B3 Booster on (Ol)T1iB3 B Ascent Configuration I/546-55T
at Beta = 0 Booster Isolation
ILateral-Directional Effects of a B3 Booster on (Ol)TLB3 B Ascent Configuration 1/558-563
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a B3 Booster on (01 )T1B3 D Ascent Configuration 1/564-569
with Beta at Alpha = O Booster Isolation
Longitudinal Effects of a B3 Booster on (01)T1B3 with E Ascent Configuration H\mﬂO-mqm
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TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/
TITLE SCHEDULE VARYING PAGE NO,
Longitudinal Effects of a BM Booster on (O1)T1BL at A Ascent Configuration 1/580-639
Beta = 0O Booster Isolation
Longitudinal Effects of a B4 Booster on (01)T1Bk at A Ascent Configuration 1/640-659
Beta = 6 Booster Isolation
Lateral-Directional Effects of a B4 Booster on (01 )T1Bk4 B Ascent Configuration 1/660-674
at Beta = O Booster Isolation
lateral-Directional Effects of a B4 Booster on (Ol)T1BL B Ascent Configuration 1/675-680
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a B4 Booster on (01 )T1BL D Ascent Configuration 1/681-689
with Beta at Alpha = O Booster Isolation
Iongitudinal Effects of a B4 Booster on (01)T1B4 with E Ascent Configuration I/690-T0k
Betsa at Alpha = 0 Booster Isolation
ILongitudinal Effects of a B5 Booster on (O01l)T1B5 at A Ascent Configuration H\ﬂOmnﬂmr
Beta = 6 Booster Isolation
Lateral-Directional Effects of a B5 Booster on (01 )TLBS B Ascent Configuration H\ﬂMm:ﬂwo
at Beta = 6 Booster Isolation
Longitudinal Effects of a B5 Booster on (OLlVL)T1B5 at A Ascent Configuration I/731-790
Beta = 0 Booster Isolation
ILongitudinal Effects of a BS Booster on (OlV1)T1B5 at A Ascent Configuration 1/791-800
Beta = 6 Booster Isolation
Lateral-Directional Effects of a B5 Booster on (OLlV1)T1BS B Ascent Configuration 1/801-812
at Beta =0 Booster Isolation
Iateral-Directional Effects of a B5 Booster on (O0lV1)T1B5 B Ascent Configuration 1/813-815
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a B5 Booster on (0lV1)T1B5 D Ascent Configuration 1/816-824

with Beta at Alpha = O :

Booster Isolation
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TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITTIONS VOLUME/ .

TITLE SCHEDULE VARYING - PAGE NO.

Longitudinal mwwmodw of a BS Booster on AOH<HVHme E Ascent Configuration H\mmm-mww
with Beta at Alpha = 0 Booster Isolation

Longitudinal Characteristics of (01)T1B6 at Beta = O A Mach No. 1/840-849

Ilateral-Directional Characteristics of (01)T1B6 at c Mach No. 1/850-853
Alpha = 0 .

Longitudinal Characteristics of (OL)T1B6 with A Mach No. 1/854-863
Ailerons = 20 at Beta = O

Iateral-Directional Characteristics of (01)T1B6 with B Mach No. 1/864-866
Ailerons = 20 at Beta = 0 :

Lateral-Directional Characteristics of (OL)TLB6 with D Mach No. 1/867-869
Ailerons = 20 at Alpha = 0

Longitudinal Characteristics of (01)TLB6 with Ailerons = 20 E Mach No. 1/870-87h4
at Alpha = 0

Tank Nose Cone Effect on Longitudinal Characteristics of A Configuration H\mﬂmnoo:
Configuration (O1)T1Bl at Beta = O

Longitudinal Effects of a Bl Booster on (OL)T2Bl at A Ascent Configuration 1/905-914
Beta = 6 Booster Isolation

Lateral-Directional Effects of a Bl Booster on (Ol)T2Bl B Ascent Configuration T/915-917
at Beta = 6 Booster Isolation

Tank Nose Cone Effect on Longitudinal Characteristics of A Configuration H\@Hmamrﬂ
Configuration (OlV1)T1B5 at Beta = O

Tank Nose Cone Effect on Iateral-Directional Characteristics C Configuration H\wrmummw

of Configuration (OlV1)T1BS5 at Alpha = O

T1



with Beta at Alpha = 0

Booster Isolation

TABLE 6. (CONTINUED)
- PLOTTED
COEFFICIENTS CONDITIONS <OUGZM\.
TITLE SCHEDULE VARYING PAGE NO,
Effect of Tank T2 Longitudinal Position on (01)T2Bl A Configuration I/960-989
at Beta = O
Iongitudinal Effects of a Bl Booster on (Ol)T2ABl at A Ascent Configuration H\moonmww
Beta = 6 Booster Isolation
Iateral-Directional Effects of a Bl Booster on (Ol )T2ABl B Ascent Configuration I/1000-1002
at Beta = 6 Booster Isolation
Effect of Tank T2 Longitudinal Position on (01V1)T2B5 A Configuration H\Hoowuwowm
at Beta = 0
Effect of Tank T2 Longitudinal Position on (01V1)T2B5 A Configuration 1/1033-1062
at Beta = 0
Effect of Tank T2 Longitudinal Position on (O1lV1)T2BS5 c Configuration 1/1063-107k
with Beta at Alpha = 0
| Effect of Tank T2 Longitudinal Position on C Configuration 1/1075-1082
(01V1)T2B5 with Beta at Alpha = O
Iongitudinal Effects of a Bl Booster on (01)T3Bl at A Ascent Configuration 11/1-4o
Beta = O Booster Isolation
Tongitudinal Effects of a Bl Booster on (01)T3Bl at A Ascent Configuration II/41-60
Beta = 6 Booster Isolation
Iateral-Directional Effects of a BL Booster on (Ol)T3Bl B Ascent Configuration HH\mwnﬂm
at Beta = 0 Booster Isolation
ILateral-Directional Effects of a Bl Booster on (Ol )T3Bl B Ascent Configuration I1/73-78
at Beta = 6 Booster Isolation
Tateral-Directional Effects of.a Bl Booster on (Ol )T3BL D Ascent Configuration 11/79-84

T2
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TABLE 6. (CONTINUED)
PLOTTED
COEFFICIENTS CONDITIONS VOLUME .
TITLE SCHEDULE VARYING PAGE NoO,
Longitudinal Effects of a Bl Booster on (Ol)T3Bl E Ascent Configuration HH\mm-mm
with Beta at Alpha = O Booster Isolation .
Longitudinal Effects of a B2 Booster on (01)T3B2 A Ascent Configuration HH\HOO-wa
at Beta =0 Booster Isolation :
Iateral-Directional Effects of a B2 Booster on (01 )T3B2 B Ascent Configuration 11/140-151
at Beta = 0 : Booster Isolation
Iateral-Directional Effects of a B2 Booster on (01 )T3B2 C Ascent Configuration HH\HmM-HmQ
with Beta at Alpha = O Booster Isolation
Longitudinal Effects of a B2 Booster on (01)T3B2 with E Ascent Configuration 11/158-167
Beta at Alpha = 0 Booster Isolation
Longitudinal Characteristics of Configuration O1T3B2 A HH\H&@-HQN
at Beta = O :
Longitudinal Characteristics of Configuration OL1T3B2 A Mach No. II/178-187
at Beta = 6
Lateral-Directional Characteristies of Configuration B Mach No. HH\H@@-H@O
O1T3B2 at Beta = 6
Iongitudinal Effects of a B3 Booster on (0l)T3B3 A Ascent Configuration HH\H@HumwO
at Beta = 0 Booster Isolation
Iongitudinal Effects of a B3 Booster on (01)T3B3 A Ascent Configuration II/231-240
at Beta = 6 _ Booster Isolation
Lateral-Directional Effects of a B3 Booster on (01)T3B3 B Ascent Configuration I1/241-252
at Beta = 0O Booster Isolation
Iateral-Directional Effects of a B3 Booster on (01)T3B3 B Ascent Configuration IT/253-255

at Beta = 6

Booster Isolation

13



TABLE 6. (CONTINUED)
PLOTTED
: COEFFICIENTS CONDITTONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO.

Lateral-Directional Effects of a B3 Booster on (Ol )T3B3 D Ascent Configuration II/256-261
with Beta at Alpha = O Booster Isolation

ILongitudinal Effects of a B3 Booster on (01 )T3B3 with E Ascent Configuration HH\mmm|m4H
Beta at Alpha = O Booster Isolation

B3 Boosters Contribution to Longitudinal Characteristics A Configuration HH\mqmuwmw
of (O1)T3B3 at Beta = 0

B3 Boosters Contribution to Lateral-Directional c Configuration HH\wmmuwww
Characteristics of (01)T3B3 at Alpha = O

Effect of Beta on Longitudinal Characteristics of OLT3BA4 A Beta IT/334-394

Effect of Beta on lateral-Directional Characteristics B Beta HH\wmr-rHH
of O1T3Bk4

Lateral-Directional Characteristics of O1T3B4 with C Alpha IT/412-435
Beta at Alpha = O and 6

ILateral-Directional Characteristics of Configuration C IT/436-439
(01)T3B4 with Beta at Alpha = O

Aileron Effectiveness of Configuration O1T3B4 at Beta = 0 B Aileron Deflection IT/4ho-k5T

Aileron Effectiveness of Configuration (OL)T3B4 at B Aileron Deflection II/458-460
Beta = O

Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection II/461-478
01T3B4 at Beta = O

Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection II/k79-481
(OL)T3Bk at Beta = O

Effect of Booster Fin F4 on ILongitudinal Characteristics A Configuration IT/482-541

of OLT3B4 at Beta = 0

Th
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. ) TABLE 6. (CONTINUED)
PLOTTED .
COEFFICIENTS CONDITIONS VOLUME/
TITLE SCHEDULE VARYING PAGE NO.
EfPfect of Booster Fin F4 on bosmwdsmpbmw owmumodmwwmﬁpom A Configuration II/542-551
of (01)T3B4 at Beta = O
Effect of Booster Fin Fl4 on Longitudinal Characteristics A Configuration II/552-611
of (01)T3BL at Beta = 6
Effect of Booster Fin Fi4 on Iateral-Directional B Configuration II/612-629
Characteristics of (01)T3B4 at Beta = 6 :
Longitudinal Effects of a BS Booster on (OlV1)T3B5 A Ascent Configuration 11/630-669
at Beta = 0 Booster Isolation ,
Longitudinal Effects of a BS5 Booster on (0lV1)T3B5 A Ascent Configuration I1/670-6T9
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a BS Booster on (OlV1)T3B5 B Ascent Configuration I1/680-691
at Beta = O Booster Isolation
Lateral-Directional Effects of a B5 Booster on (OlV1)T3B5 B Ascent Configuration II/692-694
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a B5 Booster on (01V1)T3B5 D Ascent Configuration II/695-T00
with Beta at Alpha = O Booster Isolation
Iongitudinal Effects of a B5 Booster on (OLlV1)T3B5 with E Ascent Configuration HH\NOH:NHO
Beta at Alpha = O Booster Isolation
Effects of Beta on Longitudinal Characteristics of A Beta 11I/1-60
(01 )T4BTAL-k
Effects of Beta on Lateral-Directional Characteristics B Beta 111/61-78

of (OL)T4BTAL-L




TABLE 6. (CONTINUED)
PLOTTED
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO,

ILongitudinal Characteristics of Configuration A Mach No. 111/79-88
OLT4BTAL-b4 at Beta = O

Iateral-Directional Characteristics of Configuration C Mach No. HHH\mwuwm
OLT4BTAL-4 at Alpha = O

Aileron Effectiveness of Configuration (Ol )T4B7A1l-k4 B Aileron Deflection III/93-110
at Beta = 0

Aileron Effectiveness of Configuration (01 )T4BTAL-4 at B Aileron Deflection III/111-128
Beta = 6

Effects of Beta on Aileron Control of Configuration C Aileron Deflection HHH\HM@-Hmm
(01 )TUBTAL-4 at Alpha = O

Effects of Aileron on Longitudinal Characteristics of A Aiterom Deflection I11/153-212
Configuration (Ol )TUBTAl-4 at Beta = 6

Effects of Alpha on Rudder Control of Configuration B Rudder Deflection HHH\mwwumwo
(01)ThBTAL-4 at Beta = O

Rudder Effectiveness of Configuration (Ol )ThBTALl-4 c Rudder Deflection III/231-254
at Alpha = 0

Effects of Beta on Lateral-Directional Characteristics B Beta HHH\mmm|m4w
of (01)T4BTA1-4 with Rudder = 10

Effects of Al on Longitudinal Characteristics of A Configuration HHH\mﬂw-wom
(01)ThBTAL-4 at Beta = O

Effects of Al on Lateral-Directional oﬁm&ma&mwwdeOm C Configuration 111/303-31k
of (01)T4BTAL-4 at Alpha = O

Effects of Fin F1 on Longitudinal Characteristics of A Configuration HHH\meuwwr

Configuration O1T4BTAL-4 at Beta = O

T6
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TABLE 6. (CONTINUED)

PLOTTED
_ , COEFFICIENTS CONDITIONS VOLUME/

TITLE , SCHEDULE VARYING . PAGE NO,

wwwmo¢m of Fin Fl on Lateral-Directional Characteristics C Configuration HHH\wwmuwrm
on Configuration OLT4BTAl-lL at Alpha = O :

Effects of Fin Fl on Longitudinal Characteristics of A Configuration III/343-ko2
Configuration TUBTAl-L4 at Beta = O . : :

Effects of Fin F1 on lLateral-Directional Characteristics c QOSﬂMmzumwwos HHH\row-rmm
on Configuration TUBTAL-L at Alpha = 0 S

Effects of W4>H|r on Longitudinal Characteristics A Configuration IIT/427-486
of Configuration (O1)T4BTALl-4 at Beta = O - 1 .

Effects of BTAl-l4 on Lateral-Directional Characteristics C .noswwmcumﬁwos HHH\rmqano
of Configuration (OL)TUBTA-1 at Alpha = O

Comparison of the Longitudinal Characteristics of A nouwwmzumﬁwos HHH\mHH-mqo
(01)T4B7AL-4 and (O01)T4BTAL-5 at Beta = O o . ,

Comparison of the bm&mHmH|UHHmo¢HosmH oﬁm&mcdmedeom B Configuration HHH\mﬂH-mmm
of (OL)TLBTAL-4 and (O1)T4BTAL-5 at Beta = 6

Comparison of the Lateral-Directional Characteristics of - C Configuration HHH\mmwanm
(OL)T4BTAL-4 and (OL)TLBTAL-5 at Alpha = O _ :

Effects of Beta on Iongitudinal Characteristics of _ A Beta III/613-672
(01 )TLBTAL-5

Effects of Beta on bmﬂmHmHmbHumo&posmH oﬁm&modmawmﬁpom of B  Beta III/673-690
(01)ThB7AL-5

Longitudinal Effect of Exhaust Plumes on Conflguration A Plume v/ 1-20
O1lT1iBl at wmdm =0

Longitudinal Effect of Exhaust Plumes on oosmpmcﬂm&wos A Plume Hd\mwawo

O1T1Bl at Beta = 6

T



TABLE 6. (CONTINUED)
PLOTTED
COEFFICIENTS CONDITIONS <OEGZM\
TITLE SCHEDULE VARYING PAGE NO.
Iateral-Directional Effect of Exhaust Plumes on B Plume H<\wH-ww
Configuration OlT1BlL at Beta = 6
Longitudinal Effect of M = 1.5 Exhaust Plumes on A Plume 1V/34-53
Configuration O1lT1Bl at Beta = O
Iateral-Directional Effect of M=1l.5 Exhaust Plumes on C Plume H<\mr-mw
Configuration OLT1Bl at Alpha = 0
Effect of Exhaust Plumes on Aileron Effectiveness of B Plume IV/62-64
Configuration OlT1Bl on Beta = O
Effects of M=1.5 Exhaust Plumes on Aileron Effectiveness B Plume and IV/65-T0
of Configuration OLT1Bl at Beta = O Aileron Deflection
Variation of Aileron Control at Alpha = O with Beta and C Plume and H<\4H-4m
M=1.5 Exhaust Plumes OlT1Rl Aileron Deflection
Variation of Rudder Control at Beta = O with Alpha and B Plume and 1v/79-84
M=1.5 Exhaust Plumes OlT1Bl Rudder Deflection
Effects of M=1l.5 Exhaust Plumes on Rudder Effectiveness C Plume and H<\mmnwm
with Beta at Alpha = O of 61T1B1l Rudder Deflection
Lateral-Directional Characteristics of Configuration
O1T1Bl + Plume(2.5) with Deflected Rudder at Beta = 0 B 1V/93-95
Longitudinal Characteristics of Configuration A IV/96-105
01T1B1+Plume(2.5) with Deflected Rudder at Beta = O
Iongitudinal Effect of Mach No.=1.5 Exhaust Plumes on A Plume H<\Homupwm

Configuration O1T3B6 at Beta = O
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TABLE 6. (CONTINUED)

ration O1LTLBTAL-4 at Beta = O

- PLOTTED :
COEFFICIENTS CONDITIONS VOLUME/
TITLE SCHEDULE VARYING PAGE NO,
Longitudinal Effect of Mach No=2.2 Exhaust Plumes on A WHcEm. Iv/116-125
Configuration OlT3B6 at Beta = O
Lateral-Directional Effect of Mach No.=l.5 Exhaust Plumes C Plume H<\Hmmnwmw
on Configuration O1T3B6 at Alpha = O
Lateral-Directional Effect of Mach No=2.2 BExhaust Plumes C Plume H<\Hwo-wa
on Configuration O1T3B6 at Alpha = O
Effects of M=1.5 Exhaust Plumes on Aileron Effectiveness B Plume and H<\ernwwm
of Configuration O1T3B6 at Beta = O Aileron Deflection
" Effects of sz.m,wmepmﬁ,chamm on Aileron Effectiveness B Plume and H<\Hwﬂnwwm
of Configuration OlT3B6 at Beta = 0 Aileron Deflection
Variation of Aileron Control at Alpha = O with Beta and .C Plume and IV/140-143
M=1.5 Exhaust Plumes O1T3B6 Aileron Deflection
Variation of Aileron Control at Alpha = O with Beta and C Plume and IV/14k-147
=2,2 Exhaust Plumes O1T3B6 Aileron Deflection
Variation of Rudder Control at Beta = O with Alpha and B Plume and H<\Hrmnwmo
M=1.5 Exhaust Plumes OlT3B6 . Rudder Deflection
Effects of M=l.5 Exhaust Plumes on Rudder Effectiveness c Plume and H<\HmH-Hmr
with Beta at Alpha = O of O01T3B6 Rudder Deflection
Variation of Rudder Control at Beta = O with Alpha and B Plume and H<\Hmmuwm4
M=2.2 Exhaust Plumes OLT3B6 _ Rudder Deflection
Effects of M=2.2 Exhaust Plumes on Rudder Effectiveness C Plume and H<\Hmm|HmH
with Beta at Alpha = O of OlT3B6 Rudder Deflection
Longitudinal Effect of M=l.5 Exhaust Plumes on Configu- A Plume H<\Hmm|H4H

&



TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS <OEGZM\

TLTLE SCHEDULE VARYING PAGE NO.

Longitudinal '‘Effect of M=2.2 Exhaust Plumes on A Plume IV/172-181
Configuration O1TUBTAl-4 at Beta = O

Lateral-Directional Effects of M=1.5 Exhaust Plumes on C Plume H<\Hmm|Hmm
Configuration O1T4BTAl-4 at Alpha = 0

Lateral-Directional Effects of M=2.2 Exhaust Plumes on C Plume IV/186-189
Configuration OLT4BTALl-4 at Alpha = O

Aileron Effectiveness of Configuration OLT4BTAl-4+Plume(1l.5) B Aileron Deflection IV/190-192
at Beta = 0

Aileron Effectiveness of Configuration OLTUBTAl-4+Plume(2.2) B Aileron Deflection IV/193-195
at Beta = 0

Effects of Beta on Aileron Control of Configuration C Aileron Deflection H<\me-wmw
O1T4BTAL-4+Plume(1.5) at Alpha = O

Effects of Beta on Alleron Control of Configuration C Aileron Deflection H<\moo|mow

 O1T4BTAL-4+Plume(2.2) at Alpha = O

Rudder Effectiveness of Configuration OLTUBTAl-4+Plume(1.5) C Rudder Deflection IV/204-207
at Alpha = 0

Rudder Effectiveness of Configuration O1T4BTAL-L+Plume(2.2) c Rudder Deflection Iv/208-211
at Alpha = 0

Effects of Alpha on Rudder Control of Configuration B Rudder Deflection H<\mHm|mwr
OLT4BTAL-4+Plume(1l.5) at Beta = O

Effects of Alpha on Rudder Control of Configuration B Rudder Deflection H<\mHm-mHﬂ

O1T4BTAL1-4+Plume(2.2) at Beta = O
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TABLE 6. (CONTINUED)

.wﬁoHHHU,

COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO.

Longitudinal Effects of M=1l.5 Exhaust Plumes on A Plume H<\mwm|mMN
Configuration OlV1TUBTAl-4 at Beta = O

Lateral-Directional Effects of M=1.5 Exhaust Plumes o Plume IV/228-231
on Configuration OLV1T4BTAl-4 at Alpha = O

Longitudinal Effects of M=2.2 Exhaust Plumes on A Plume Iv/232-241
Configuration OlV1T4B7Al-4 at Beta = O

bm&m&mH|UMHm0dHoumH Effects of M=2.2 Exhaust Plumes on c Plume IV/2k2-2L45
Configuration OlVLT4BTAL-4 at Alpha = O

Effects of M=l.5 Exhaust Plumes 6n Rudder Effectiveness o Plume,Rudder Deflection, IV/246-253
with and without Rudder Flare Rudder Flare A

Effects of M=2.2 Exhaust Plumes on Rudder Effectiveness C Plume,Rudder Deflection, IV/254-261
with and without Rudder Flare Rudder Flare

Variation of Rudder Control with and Without Rudder A Plume,Rudder Deflection, IV/262-281
Flare and M=l.5 Exhaust Plume Rudder Flare

Variation of Rudder Control with and without Rudder A Plume,Rudder Deflection, IV/282-301
Flare and M=2.2 Exhaust Plume Rudder Flare

Effects of Beta = 6 on Longitudinal Characteristics of A Beta H<\wOM|me
Configuration (O1)T1

Effects of Beta = 6 on Lateral-Directional Characteristics B Beta IV/322-327
of Configuration (O1)T1

Iateral-Directional Characteristics of V1 and V2 on (o1)T1 D Configuration IV/328-336
at Alpha = 0O .

Iongitudinal Characteristics Qmiwmwwmos of V1 and V2 on E Configuration H<\wwﬂnwmw

(01)T1 at Alpha = O

81



TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO,

Aileron Effectiveness of Configuration (OlV1)TL at B Aileron Deflection IV/352-360
Beta = O

Effects of Beta on Aileron Effectiveness of D Aileron Deflection IV/361-369
Configuration (OLV1)T1 at Alpha = O

Longitudinal Characteristics of (OlV1)T1 with Ailerons=20 A Mach No. IV/370-379
at Beta = 0O

Lateral-Directional Characteristics of (OlV1)TL with B Mach No. 1v/380-382
Ailerons = 20 at Beta = O

Lateral-Directional Characteristics of (OLlV1)T1 with D Mach No. IV/383-385
Ailerons = 20 at Alpha = 0

Iongitudinal Characteristics of (OlV1)TL with Ailerons=20 E Mach No. IV/386-390
at Alpha = 0

Rudder Effectiveness of Configuration (OlV1)TL at c Rudder Deflection Iv/391-ko2
Alpha = O

Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection Tv/403-411
(01V1)TL at Beta = O

Effect of Tank T2 Longitudinal Position on (OL)T2 at Beta=0 A Configuration Iv/bl2-431

Effect of Tenk T2 Longitudinal Position on (01)T2 with c Configuration Iv/432-439
Beta at Alpha = 0

Iongitudinal Characteristics of Verious Boosters on A Configuration IV/440-4ko
Configuration (01)T2 at Beta = 6

Iateral-Directional Characteristics of Various Boosters B Configuration H<\rmo-rmm

on Configuration (0L)T2 at Beta = 6
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TABLE 6. (CONTINUED)
PLOTTED _
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO.

Effects of Beta = 6 on Longitudinal Characteristics A Beta IV/453-472
of Configuration (O1)T3 -

Effects of Beta = 6 on lateral-Directional Characteristics B Beta Iv/473-478
of Configuration (01)T3

Effects of Beta on Longitudinal Cheracteristics of (O1)Th A Beta IV/479-488

Effects of Beta on Lateral-Directional Characteristics B Beta 1v/489-ko1
of Aowvep

bosmpﬁcmwbmw owmumndmwwmﬁwom of ooswwmsumﬁwos T1B5 at A Mach zo. H<\rwm|mow
Beta =

Lateral-Directional Characteristics of Configuration C Mach No. H<\momnmom
TiB5 at Alpha = O .

ILongitudinal Characteristics of Configuration T1B6 at A Mach No. IV/506-515
Beta = 0

Lateral-Directional Characteristics of Configuration C Mach No. H<\mwmnmwm
T1B6 at Alpha = O

Longitudinal Characteristics of Configuration T3B2 at A Mach No. H<\mmo-mmw
Beta = 0

Lateral-Directional owmwmo¢mwpmwwom of ooswwmcamdwos C Mach No. H<\mwo|mww
T3B2 at Alpha =

Longitudinal Characteristics of ooswwmnamﬂwos T3B5 A Mach No. H<\mur-mrw
at Beta = O .

Lateral-Directional Characteristics of oonwumsumﬁpos c Mach No. IV/5h4-SkT

T3B5 at Alpha = O
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TABLE 6. (CONTINUED)

PLOTTED
COEFFICTENTS CONDITIONS VOLUME/
TITLE SCHEDULE VARYING PAGE NO.,
Effects of Beta on Longitudinal Characteristics of Ol A Beta V/1-60
Effects of Beta on Lateral-Directional Characteristics B Beta <\mwlﬂm
of O1 :
Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection <\ﬂm|wo
Ol at Beta = O
Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection <\wwuww
Oolvli
Effects of Beta on Longitudinal Characterlstics of 01Vl A Beta <\@:-Hmw
Effects of Beta on Lateral-Directional Characteristics B Beta V/12k-132
of O1Vi .
Effects of Beta on Longitudinal Characteristics Vv Off A Beta <\wauwmm
EBffects of Beta on Lateral-Directional Characteristics B Beta <\Hmw|H4H
of O1 vV off -
'Effects of Beta on Lateral-Directional Characteristics B Beta V/172-186
of 0lCl
Effects of Beta on Lateral-Directional Characteristics B : Beta V/187-201
of 01Cl1
Longitudinal Characteristics of Various Tanks at Beta = O A Configuration V/202-261
Longltudinal Characteristics of Various Boosters Alone A Configuration V/262-301

at Beta = 0 and Nominal MRC
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TABLE 6. (CONTINUED)

Bl with Various Flaps

PLOTTED :
COEFFICIENTS CONDITIONS .v<OHGZM\

TITLE SCHEDULE VARYING . PAGE NO.

Longitudinal Characteristics of Various Boosters Alone A Configuration <\wom|wrw
at Beta = O and Tank 1 MRC

Longitudinal Characteristics of Various Boosters Alone at A oonwwmchWHOB. <\wrm|wmw
Beta = 0 and Tank 3 MRC )

Iateral -Directional Characteristics of Various Boosters B Configuration v/382-393
Alone at Beta = O and Tank 1 MRC . :

Lateral-Directional Characteristics of Various Boosters B Configuration V/394-405
Alone at Beta = O and Tank 3 MRC

Lateral-Directional Characteristics of Various Boosters ¢ Configuration V/406-421
Alone at Alpha = O and Nominal MRC

Lateral-Directional Characteristics of Various Boosters c Configuration V/h22-437
bHOhm at Alpha = O and Tank 1 MRC

Lateral-Directional Characteristics of Various Boosters o} Configuration" V/438-453
Alone at Alpha = O and Tank 3 MRC .

Comparison of Longitudinal Characteristics of Booster A Configuration v/b5k-523
Bl with Larger Aft Flares S .

Comparison of Longitudinal Characteristics of Booster A Flap Deflection V/524-583
Bl with Flaps D2 at Various Deflection

Comparison of Longitudinal Characteristics of Booster A Flap Deflection V/584-643
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TABLE 6. (CONCLUDED)

PLOTTED COEFFICIENTS SCHEDULE:

(4)

(B)

(c)

(D)

(E)

CN, CA, CAF, CIM, CL & CDF vs.

CN

cy,

cy,

CN,

ALPHA

& CL vs. CIM, CL & CLSQR vs.

CYN & CBL vs. ALPHA

CYN, CBLL & CAF vs. BETA

CYN, CBL vs. BETA

CAF, CIM, CL. & CDF vs.

86

BETA

CDF



Notes: .

1. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows.

2, For clarity, origins of wind and stability
axes nave been displaced from the center .
of gravity. - o , . :

Figure 1. Axis systems, showing direction wna sense of force and
E moment coefficients, angle of attack, and sideslip angle

o432 C-MAF



Figure 2. Photograph of Configuration (OL)T4BTAL-k4




Figure 3. Photograph of Configuration (Ol )TLBTAL-5




| Y “L.mmw = ASCENT CONFIGURATION
— h / GENERAL ARRARGEMENT
_ ﬁﬂ“@tx\_ (Bys Tya 0)

TOP

BOOSTERS

CENTERLINE HO TANK

cxwmqu.lllnnnL///r

_SIDE

Figure L, General . Arrangement-Ascent ooswwmcwmﬁwos 01T1By -



OR B, BOOSTER LCCATION

1 5
' \\

B8

4 ,
— - N}: . _

P

4.08 (T1 ,
“4.20. mw , w

Figure 5. General Arrangement-Ascent Configuration
With Booster B OH.wm

TANK
.
DIMENSION | T1 & T2 T2
i 1
N i
A i 1.080 | 1.360 m
B | 1.560 1.628 |
C 1.282 1.340
~
()



wm AND wmm BOOSTERS LOCATICON

DIMESSION | T1 8 T2 | T3 |

A ._ ~5:mum

ey~ 3 =t

—— e r-ct (e, V.
N [ i B RN
| -~ L .
-1 )

i i 1.072 w 1.080 |

T ol W gt i aiaty H !

92

puggee €3 2y

s [ _
lf: " e T -~ WN ﬂzo ﬁ_ubx -

- J -~ ! ll\!\.ll Am.ﬁ>0mv

Figure 6. General Arrangement-Ascent Configuration with Booster ww or B2S



ww BOOSTER LOCATION

Figure 7.

General Arrangement-Ascent Configuration with wOOm.de._" ww

TANK
~— CDIMENSION | TI R Y2 | 73
. llt.ll“l|l'01.%0\(l..lll..'llllll-.
A 0.682 wo.mmm
- 8 1.560 | 1.628
C 1.282 Mw.wpo
T,
" et A
Y
4,08 (T1)____
Ta20 (13)7
i A
7 -
m \



B, BOOSTER LOCATION

4

_ -t - \\\\\\\\ . ) TANK
e fomEnstn I T a2 |

e _ 1
e [ T [
N~ | | B 1.685 1.753

= ~.] C 1 1091 109 |

~

Pty ]

S Ty

= <> ~ - -
o, p— )

Figure 8. General Arrangement-Ascent Configuration with m00mdmu By
|

ok
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-

Figure 9.

General Arrangement-Ascent Configuration
O01T4BT-4 (Side View)




oo o - ’

f
[

L DR Sy

BT
A

i

as -4

NM.&N.&..\...I. .

.Ml. =

[
¢

N

st s, AW, 8 et g L ety
PR Jee TRl . T

T SEEMENT 120701A SRMTSFEQD)

Figure 10.

.. e n.QW“.;.aﬂNh..-”*t.v TRINSIN A e s Mt e S e s e R e e e ter e e 1 e

General Arrangement-Ascent Configuration
O1TLB7-4 (Top View)




Figure 11.

General VHHms
Awmmw View

ement-Ascent Configuration
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CENTERLINE HO TANK LOCATIONS

Orbiter Nose

X (200)
1.200

T1 Forward
Position
— 0.040 (Nominal)
— e 4 —
0.720 ) _—F 1\\ \\J
T ey _
..sr'r:- R <N i i _ -
R~ m , .
Illl.l“.l.r.l' —_— _ \./
T A . . 0.640 (T1, T2)
1,882 (13) 0.528 (T3)
P - 11.205 (T1) ——————
e S — S.Sw-ﬁmf R . S —
A1l dimensions are model scale, in inches,
Orbiter stations are given in both full -
scale and model scale dimensions. TANK A
M 6.485
T2 6.485
T3 6.714

Figure 12,

Centerline HO Tank Locations
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MCMENT . TRANSFER DIAGRAM .

'ASCENT CONFIGURATION

e
ORBITER
NOSE X (1068)
% (200) 6.1407
1,200 M
| !
., .

.
\

]

-~-0RBITER INCIDENCE, 3 1/2°

1 =7 (800)2.400

‘|“‘.‘t«awwunnstz\:snnLqhmn; - .z;*4. ORBITER MRC
300) ————— (37T = e 0.600 J— = dm$ |
2.400 2218 — Tam = y o
| U NUNL R - TANK MR o |
= B e S S - oo L MOTR T e T
/ w ﬁ.{: > .
]
w..l 2,182 ol 3082 —
}
|
ORBITER BOOSTER-TANK ORBITER .
NOSE STA. MRC MRC STA. DIMENSION
TANK A
A1l dimensions are modei scale, in inches 1 5.268 |
Orbiter stations are giver in both full T2 0.268 |
scale and model scale dimensions. 13 0.357

Figure 13.

Moment Transfer Diagram for Ascent Configuration



MOMENT TRANSFER DIAGRAM
ORBITER ALOMNE

ORBITER
NOSE 0.600 ——=

¥_(200)

1,260
024 |

z (508)_3"

N A#OOV —— NIA lllllllll - - - - A TMIA" — — - — e N AQOOV
2.400 2.244 e 5207 I ;;:;;:n*. Hmu . 2.400
! I : -
= S mw..;,;.u.ouw e 1.548
K ._ N
3 1/2°
_ ORBITER
~ BOOSTER - TANK MRC
MRC STA. X (1068)
m.:osw

A1l dimensions are model scale, in inches
Orbiter stations are given in both full
scale and model scale dimensions.

Figuré 14. Moment Transfer Diagram for Orbiter Alone
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MOMENT TRANSFER DIAGRAM
CENTERLINE TANK ALONE

S
Yaw ||/ “
\ | | | ll
N
L A |
ToP . !
/
|
. B n.640 (T1, T2) 2
MRC 1 0.528 (T3) e
(Pitch)— |
_ —
| |
DIMENSION
SIDE | .
VR 2 TANK A B
(Yaw) n 0.288 h.2h3
T2 0.288 L.o43
) 0.357 b, 572

A1l dimensions are model scale, in inches
Figure 15. Moment Transfer Diagram for Centerline Tank Alone




MOMENT TRANSFER DIAGRAM

md Booster Alone

Moment Transfer Diagram for Bl Booster Alone

Q
o
—~
MRC 1
D7
. A 1
m “ }\l
| H
\\\\\\m, Xa N » -
- — — NI, O S S .
B4 AN Dimension
/|zxn 2 T TANK A B c
(Yaw)
ﬁd 1.664 0.238 3.222
I&L ‘ ; T 1.664 0.238 3.222
1.414 <~ C > 2
. 4» 1.732 0,297 3.502
__MRC 1
| (Pitch) o
, Booster Alone
& - |..h*nmmm - _— ——t X = 4.386" From nose |
- s
[ B 4 | Y=o
s ¥ ,.‘
3
MRC 2"




MRC 1

MOMENT TRANSFER DIAGRAM
wmAng wmm Boosters Alone

(Pitch) \
\
} .
L% ¥
_. > \\\\\m
ey R > S T - -
! B—F %
///l.zmo 2 S
- (Yaw)
—41.093/— C —>
MPC 1
/ (Pitch)
/ -
. ; q_r -7 .
:\i\p —— .*.n. _ - - -
e
W A /IIIIL
‘mwxlllgn.:%.
MRC 2"
(Yaw)

(28]
e )
—~
DIMENSION | -
TANK A B c
T 1.420 0.058 | 3.222
T, 1.420 0.058 | 3.222
T, 1.483 0.037 | 3.664

Figure 17. Moment Transfer memwms for B2 & B2S Boosters Alone

Booster Alone

><
i

Y=0
0

~N
n

4.091" From nose




MRC 1
Av*ﬂn:w.)///,
>———
A
m B
_— lllliwlc\.vl.l T lepﬂﬂn.« T e e T ey -
| \ ———
W /rzxn 2 i
m (Yaw)
1.820 ~— _ C  —>
w MRC 1
M (Pitch)
_m ) \
_ | Y 1
el e el — -
. _ M ;,SM
A T
: ¥
MRC2___—
(Yaw)

MOMENT TRANSFER DIAGRAM
mw Booster Alone

1
DIMENSION
TANK A 8 C
T 1.664 0.238 2.824
T, 1.664 0.228 2.824
«w - 1.732 0.297 3.104

Booster Alone
X = 4,386" From nose
Y=0
Z=0:

Figure 18. Moment Transfer Diagram for B3 Booster Alone
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MOMENT TRANSFER DIAGRAM
wa,woomﬁmx Alone

MRC 1 .
Avﬂansvsl///
&———
A J—
] R
B Mw \
.
\ DIMENSION
\__MRC 2
(Yaw) TANK A B o
1.764 c —
~ - ~ e 1 T, 1.709 | 0.047 4 1.502
_MR . . .
\ (Pitch) | | r 1.709 0.047 1 1.502
Y, . . T3 - 1.774 0.047 | 1.385
y ] :
RV .
Vg
‘ Booster Alone
-0 L - -- — -
m.l» nq; X = 3,152" From nose
; R - . Y=0
&- i £=0
MRC 2 _
(Yaw)

wumcwm 19. Moment Transfer Diagram for B4 Booster Alone
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GENERAL ARRANGEMENT 040A ORBITER

1315 (7.89) =N
1453 (8.72) >

Cupola ndj/ \mw \
867.9 {5.207y—
N 1/

\\ 100 (600} |/

N &

Moment Reference Point, MRP

Figure 20.

Notes:

d.
2.

A1l dimensions are in inches

Model values araz shown in
parentheses,

2237.5

General Arrangement OLOA Orbiter

106



ORE/ITER ___ Bopy ~ m\

.

B 250 -
. 225
. /N.O 500 102 R
-\ M 73%%
. \ K60
_ / \\\n..www . NOTES !
AN = S 239 a 1. ALL DIMEMNSIONS ARE /N INCHES.
NS L G e 2. MODEL VALUES - ARE SHOWN
Y — 7 iy \ 4. PAYLOAD, IN PARENTHES/S »
7)
4 ‘

:; S
SRR !
‘* .,..\. i acov

2 NN
Awmnv i //u \ﬁ,noo\_.oo .

/ 500

/ @00

Pl%,s%// oo,
Boby 00

\ 100 (LI
. . &
- 45 5V 5% goo  Teo. M0 300 Joie  moe e Bl )94 !
00 el . ; - . : { _
= R A L
i _ TN i _ i Z 500 (2.0)
#E "o 40 ! | _
| ! . H ' ] i J .
} _ —_ | “ ! _ ! \k\l_h;rin_ \ : 2398 (2.388)
3T _ i . T P s A.nw-u ' ™\ ¢ Booy
] . |
| ] | _ ’ i
3 [S ]

.ml . — /315 (7.89) — .

Figure 21. Orbiter Body, wu.



NOTES .

WING  AwnD

ELEVYON ~ W

le ALL DIMSENTIDNE ATE )N 1HCHES.
G MELEL VALUETD ALE SHOWN

IN FRSCENTHESIS.

877

(5.38)

,38 /333
| L xi515

—* /08 [+

336 >
882 (5.29)
- ’ ,"F
Q 7.
\‘ —L-.
,. Mgure 22. Wing and Elevon, W3
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EL Evon .D—FL ECTIONS

‘ HINGE L/NE
WING CHORD LINE —Z /_

C>

RULDER  FLARE A7 A Tvvcar  SECT/ON

NOTES
le DIMENSICNS ARE IN /H/CHES

2. Cr IS RLODER LoCAL
CHORD.

3. Maon. V;Lyrs SHOWN SN (BIENTETT)

-

KU

ty

{y

CHORD LiNE

=X
f__- .

e b m——

~

‘ | -
MHINGE LINE ——/

WNote: Additione! rudder
-_flay-c’anglc of 117.5° wes
tested at 2i= .6,.9,10 fov
Ia'fcnI—an‘fvom, defe

—-———— .

Figure 23. Elevon Deflections and Rudder Flare
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Figure 24, Vertical Fin and Rudder, ¥

NOTES :
1. ALL DIMENSIONS ARE IN INCHES . : il Ny
2. Mooezr VALWES ARE SHOWN 17 \xnm&QMu\u _, e
- —— e 2 e —— 40,
— IR ¢
S -~ /83 (1098) ~ -
/ . . | < - /09,7 ——- v.#t
—> 40 |=— 859- 4 43.8 . «
. ) b . ~' ottt § ap
. K
270 (1.620)
Y-.. %500
—~ 288 (1.727)

X /255 .
X/553
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Vi = TARGFR AREA CENTERLINE VERTICAL TAIL AND RUDDER

5 =2.514 102 Cp = 1.728 in
b =2.215 in Cp = 0.542 in
¢ =1.239 in A = 0.310
R = . A = o
AR = 1.95 IE ks
W.L. 5.215
el '
/]
F.S. 7.590 y W.L. 3.915

::::ji:>

1 W.L. 3.00 (Ref.) -

o F.s. 8.&3
(%% of.V?)

Note: All dimenstong ave model scale in inches.
Figure 25, Vertical Fin and Rudder, Vo

IHCDONNELL DOoOUGLAS CORPORATI'OI\L
111 '



ACRS Ewsive  _Pop ~ P}

55 MOTES @ .
;M ALL DIMENSIDNS Aes IV

L INCHES.
7 2. MODEL VALUES ARS SHOWW
_ N FRARZ~THESS . :

Wins TP —/

Soed

< - /55 (.290)

1Z2R TYP
—
e _
1 = - —_———
o' ’ \-‘ -~
. - -
- OMS  Enxs/vs Fopo —~ M|

. i"‘- 45-0-’1 2.95
4

R
X/560
AX | R
(] [e)
25.0 /5.0
s£8.2 23.7
5.9 8.9
/00.9 2%9.5
132.0 2%.2
245.0 24.0

T Z 390

Figure 26. ACPS Engine Pod, Pl and OMS Engine Pod, M1l 112



0.132 rad.

HO TANK, 4~

ﬁl 1.806 dia.

1.645 dia.

11.205

0.640

e

A1l dimensions are 5oamd scale, in inches.

Figure 27. Centerline HO Tank, Tl
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0.132 rad.

HO TANK, Ty

- 1.645 dia.

P
10° ,

hlll 1.806 dia.

12.133

Figure 28.

P 0.640 —

A1l dimensions are model scale, in inches.

Centerline HO Tank, T2
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0.132 rad.

HO TAMK, T
3

.d.mmb,adm.

ﬁlllld.w¢~ a*m.v

11.442 q | -578

A1l dimensions are model scale, in inches.

Figure 29. Centerline HO Tank, T3
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TANK .; WITH TANK VENTRAL FIN, J

116

///N 0°
\7

A1l dimensions are model scaie, in inches

Figure ‘30. Centerline HO Tank T) With Tank Ventral Fin, Fy

!
H
“
!
i

e 1.940

i

e . -10.200 e —
\uﬂ.\\\\\\\\| B e ... 17.680 —
——>1 0,576 ~—
| 2.004 DIA. 1.883 DIR.
o~ | o
H
~0.121R *
!..:..lﬂl‘lx i e = K eyl



TANK VENTRAL FIN, Fy

et 1.940 !

A1l dimensions are model scale, in inches

Figure 31. Centerline Ventral Fin, Fy
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BOOSTER, By & B5

8 2.412 dia.
1 1.235 dia. _ W
0.132 rad. : ;

e | v
5 < } TN
0 .
~1.414 ﬁ T~ -
2,194 — * |
10.792

A1l dimensions are modal scale, in inches.

85 | 8.85° Ref | |
A 1 196 dia. 4 Y
R ! N.
/ ,./ i \\
L« 2.194 —> [

Figure 32. Boosters, B, and wm
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S

B15:
3.744 DIA. .
N e
Oo.—wN _..~>U- .—.NwH UH)- woo \\\ | /
!
\ o . % N | \./ /_
. . \ o/
4 /./ \
/P i :
- 2.194 i T
— 10.792
A1l dimensions are model scale , in inches
Booster, meH

Figure 33.
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0.132 RAD.

1.235 DIA.

{

132

10.792

5.618 DIA.
¢ ﬁ]q .\\\\\\.X T ,./4.//
45° \ .
/ | ,.,/
FoL AR
! /
\ /
\
. \
2.198 _| AN P
/. ~. . -
—NLY T - .
A11 dimensions are model scale, in inches

Figure 34. Booster, B;S,
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0.132 RAD.
20°

1.235 DIA.

B, D,

45° /// 2.412 DIA.

15°

¥

o)
e

2.194

A11 dimensions are model scale, in inches

Figure 35. Booster, ByD,

e



mdo

L2 { | b= 0.8
[ . .Y_\r
) ~
75° 2.412 DIA.
[}
0.132 RAD 1.235 DIA. 15
20° v ;
_— |I||~\ _ |
A - —] [
f I ]
1 \q 2.194
10.792 \ i

A1l dimensions are model scale, in inches

Figure 35. (Continued)
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wdom

1 | b 0.4
75° 2.412 DIA.
150
0.132 RAD. 1.235 DIA. , IR
. f
N T | — LDy
;uw . _ _ | N
* AN
) —2.194
10.792 o\

A11-dimensions are model scale, in inches
Figure 36. Booster, B, Dg
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0°
—

A 0.132 RAD.
N

1.235 DIA.

i

B0y

¥

»

75° 2.412 DIA. (1]
150 _
“ .
-
_ I
Fs
/ﬁ
B N
B —

10.792

Figure 37.

A1l dimensions are model scale, in inches

Booster, B1D7
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BOOSTERS, B

2

& wmm & B

6

0.100 rad.
mll 0.936 dia. \l B,
i \
N /,lw\\

1.093 Lo 1330 _,m
: ‘ * * 1.650 N LA

2° TN s \ g // .

RA N AN

10.633

A1l dimensions are model scale, in inches.

9.673

Fend

zo~Ndm

x*_.mw#+.

Le
B —

Figure 38.

Boosters, Bo, BoS & Bg

toazet

7 : |
4_//_|Fm
///MN// ~ .322 dia: /Xx dww .795 dia.

(ref.) 15°



BOOSTER, By

—1.236 dia. Bt
% ——15°

MII» 0.132 rad.

m°

e o ————— T A S i A —————. S st ora——— o S—— Ao ettt

|

10.800

. 2.194 __ |

ﬁ‘ 2.412 dia

~)

i

AN

N,

— e

i
{

-
-

A11 dimensions are model scale, in inches.

-

Figure 39. Booster, B3
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BOOSTER, wa

| A _ ——1.909 dia;

0.132 rad. ﬁlwur,_.amw dia. \ 1 R R

I — . ~
20° _ | 5° | / _J
1T - T T T //JH\\\
— T 1+
17647 ! o L 2ss0 | | _
. 9.025 -

A11 dimensions are model scale, in fnches.

Figure 40. Booster, BU4
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FIN, Fy

(Shown mounted on Rooster, wav

0.010

A1l dimensions are model scale,

0.100

Vertical
Centerline
Ref

in inches.

Figure 41. Booster Fin F), Mounted on Booster B),
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Q.144

LITVE TARNK
0.252 DiA.. N /

Z.'-
1%
—] B e
W
U1
129

—0.720 DIA.

L | x 7
_(..«../.. - i - ] JQ /.\.\J Y
= i e
— . \,.a [/wl F
—ht - — ) — - == ~__ 3"
0.060 .. /ﬁ
0.2%4 =~ k= 0206l
. 2291 —A——r
M 0.498 — o
tlYOmwan v, OS5 \f\ —0.51 4
LA  0.6% SCALE NAODEL
. 120 wewn, T ‘.wmm.Z/mZ-n SR
Figure h2. Booster, Bpfy AT b HRMN D207 2

R R N I Sl T4
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MODEL SUPPORT SYSTEM DETAIL
Configuration shown
provides independent
support for boosters
tank and orbiter. : \\\
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Figure 47. Tunnel HSmde_.deos for the OBT Configuration-Pitch Series
(Orbiter, Tank and Booster Independently Supported) ‘
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TUNNEL INSTALLATION FOR THE OBT CONFIGURATION

PITCH SERIES

Boosters and Orbiter fixed to centerline tank.
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Figure 48. Tunnel Installation for t
Booster and Orbiter Fixed to Centerline Tank)

3777-3. ADAPTER

32354 REMOTE

ROLL POD llll“mw

TOP

32717 6 DEG.

POD ADAPTER

SIDE

he OBT Configuration-Pitch Series
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TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
PITCH SERIES

Boosters fixed to centerline tank.
3484 POD

TOP

3777-3 ADAPTER >0D ADAPTER

32717 6 DEG.

ORBITER MOUNTED ON -
3/4" TASK BALANCE -
32354 REMOTE

_ . ROLL POD
32417 STING . M

P

TANK MOUNTED ON

1.0" TASK BALANCE

SIDE

Figure 49. Tunnel Installation for the OBT
Confi atio
(Booster Fixed to Centerline Tank ) mc& lon-Pitch Series
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TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
PITCH SERIES

Right Booster fixed to centerline

ORBITER MOUNTED ON
3/4" TASK BALANCE

tank, left Booster Independently -
supported. e 3484 POD
- TOP
3777-3 ADAPTER
32717 6 DES.
POD ADAPTER
o | -32354 REMOTE
32417 STING - ROLL POD— .

/

Figure 50.

N.I;zx MOUNTED ON o

1.0" TASK BALANCE

SIDE

ecdsmw Tnstallation for the OBT Configuration-Pitch Series
Ame5¢ Booster Fixed to Centerline Tank, Left Booster
Iridependently Supported )
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TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
PITCH SERIES

Left and Right boosters independently
supported with centerline tank, T1 in

forward position.
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Figure 51.

]

SIDE

Tunnel Installation for the OBT Configuration-Pitch Series
(Ieft and Right Booster Independently Supported)

138



TUNNEL INSTALLATION FOR THE OBT .CONFIGURATION
_ PITCH SERIES

, _md Sfdeslip Angle '
Orbiter mounted on Boosters fixed to centerline tank
3/4" task balance ,
~ 32417 STING

32354 REMOTE -

ROLL POD
. _ “u

!

qlsx mounted on
1.0" task balance

T o8

32717 6 DEG.
POD ‘ADAPTER nlll\\\\

3484 POD

3777-3 ADAPTER

Figure 52. Tunnel Installation for the OBT Configuration With

31pE

€0 Sideslip

Angle-Pitch Series (Boosters Fixed to Centerline Hmswv
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TUNNEL INSTALLATION FOR THE OBT CONFIGURATION

Orbiter mounted on YAW SERIES
3/4" task balance . 0° Angle of Attack
" Boosters fixed to centerline tank
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Figure 53. Tunnel Huw&mwwmﬁwos for the OBT Configuration zwmv oo Angle of Attack-
Yaw Series’ (Boosters Fixed to Centerline Tank)



" JUNNEL INSTALLATION FOR THE 0BT CONFIGURATION | |
YAW SERIES - o -

6° Angle of Attack .
Boosters fixed to centerline tank . . -

iter m . - '32717 6 DEG.
Orbiter mounted on
3/4" task balance | o POD ADAPTER
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1.0" task balance : K . . |
. | . o | S [
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. - . SIDE
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. Figure sl Tunnel Installation for the OBT Confilguration With mo Angle of Attack-
‘ yaw Series (Boosters Fixed to the Centerline Tank)



TUNNEL INSTALLATION FOR THE OBT CONFIGURATION -

Orbiter alone - , |
7
i , S SR 1} DO
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Figure 55. Tunnel Installation for the Orbiter Alone Configuration



TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
o , PITCH SERIES :

Centerline ﬁmsr.m~o=m._,._. 3484 POD |
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Figure 56. Tunnel Installation for the Tank Alone Configuration




TUNNEL INSTALLATION FOR THE OBT nozmumcx>quoz
PITCH SERIES

Booster alone . 3484 POD

3777-3 ADAPTER TOP .
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Figure 57. Tunnel Installation for wwm Booster Alone Configuration



DATA FIGURES

Tabulations of the plotted data sand corréspond_ing '
source data are available from SADSAC Operations.
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(corroe)- MDAC $-222 ORBITER ALONE O1 6.000 0,000 0.000 0.000 LREF 809.5004  IN.
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IMRP 404 ,0004 IN.
SCALE 0.0060 |
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SCALE 0.0060
MACH 1.07 PAGE 15



EFFECTS GF BETA ON LONGITUDINAL CHARACTERISTICS OF 01

4
i
80 C T I I{1I v rY LEn e | LA o 20 Se LA BN SELAR ER BN LA T Iy TTT Lt 4 T¥ LB S 20 T 2 2n'ae 2 2n o' e a4
4
3
P -
P -
09
1 -3
1 R
P -
«0¢
d -
P -
d -
L ey
&) ]
® 1 -4
| g i .
Z .08
w b -
— L o
(&) L -
bond vy
s
L e
W [ N
[\ r -
Q r 4
b .
‘LIJJ o4 7
[0 S <
(=] L .
w [ ]
] .03
< [ -
— g -
x 4 -
L < > -
.o
6 ? = hn
2 | :
w i E
@ .01
o 1 -
(e - , ]
3 b e
o
~.01
-.02 N PR P —t s PP A aaad o t PO a4 PR P FUNPERTIN SR P b
-12 -10 -8 -8 -4 -2 ] 3 4 ] a 10 12 14 16 18 £0 e s
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTICN BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(CDPTOL) 8 MDAC $-222 ORBITER ALONE O1 9.000 0.000 0.000 0.000 SREF 3155.3040 8Q.FT.
(Corro2) MDAC 8-222 ORBITER ALONE Ot 8,000 0.000 0.000 3.000 LREF 809.5004 IN.
BREF 882.0004 IN.
XMRP 10688 ,.0040 IN.
YHRP 0.0000 IN.
ZMRP 404.0004 IN.
SCALE G.0080
MACH 1.51 PAGE 16



“EFFECTS OF BETA ON LONGITUDINAL CHARACTERISTICS OF 0i

11 ) Ty ryrrrYy L L A 4

L LR B J LAR 28] LR S LB § L L LA L 2 A LR § T 7t LAR AR LA Bl L I 4 VTY.
s -
3 L
)
! 3
p . 4
.08
: 4
w A -
3 !
. r -1
E > -
Qe - -
uw L i
G [ AA 0 b
S A2, s ]
. -45-*;%;_*34;
. ir ) ‘ A AAA \753535 1
& . | ' . s A8 ;
Q o y
-
aY) .04
Q L .
@ L 4
O | J
w L B
3 +-Q3
< i o
— '. -
x F E
< d p
> -om ]
o ! ]
2 | —
8] i .
[ .01
(=] i r
[T - P
AP -
.ao
-.0t
: :
-.ug F - " U T, Decdeced U . de A Ad L PO e - b Ak d . J hnd ke, el VR T 1 F R S Y LV T 1 SR W .
~i¢  -10 -8 - -a -2 [ e 4 e s 10 . 12 14 16 18 20 22 24
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON RUDDER REFERENCE INFORMATION

(CO?PYO01 ) 5§ MDAC 8-222 ORBITER ALONE Ot

0.000 0,000 0.000 0.000
<(CO7YOD2} MDAC 8-222 ORBITER ALONE Ot

6.000 0,000 0.000 0.000

MACH 2.20

‘SREF 3153,3040

LREF 609,35004
BREF 8s2,0004
XMRP  1088.0040
YHRP 0.0000
ZMRP 404 ,0004
scaLE ©.0060
PAGE

8Q.FT.
IN.

"IN,

IN.
IN.
IN.

7



EFFECTS OF BE

TA ON LONGITUDINAL

CHARACTERISTICS OF 01

LA L

“o A LR 2 LA Bl ¢ ¥ ¥ LA AL LA 2R 3 LR § L 2 R L 20 L L2 B J L LR SR L DL 2 rv yrvw
4
P -
P -y
.”
b o
s d
> ]
-]
L
4 -
. S J
(Y t !
6 N1 C ]
- P :
= 1 <
5 os i €
P -
L T Mﬁ—e J
(&) S A <
—
uw - a‘e‘&n ]
w .08
5 : S0y a ]
o' o £ 1
Q = A LiSTAv s wd =3 § J
ICUJ .04
S :
o d
tL -l
-4 .88
< 1 -
— o o
> F 4
< R
> .oR
[a)] <
(] -
[a4]
i R
o .6f
Q -
LL -
4 -t
.00
-.01
L <
- oe ( A Y- PP WS 1 4. A [ N Y N Y T . . ek Sk end ) . Ak A A, o S, S S W Y e VY S Y erradandd. dnd y
“Tise -10 -8 -8 -4 -2 L] 2 4 [ 8 10 12 14 16 18 20 ze E 2%
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(CO7701) R MOAC 3-222 ORBITER ALONE Ot 0.000 0.0090 0.000 0.000 SREF 3155.3040  SQ.FT.
(cDrrO2? MDAC 8-~222 ORBITER ALONE O1 6.000 9.000 0.000 0.000 LREF 809.5004  IN.
BREF 982.0004  IN.
XMRP 1083,0040 IN.
YMRP 0.0000 IN.
ZMRP 404 ,0004 IN.
8CALE 0.0080
MACH 4,47 PAGE 18



PITCHING MOMENT COEFFICIENT., CLM

(EFFECTS OF BETA ON LONGITUDINAL CHARACTERISTICS OF Ol

.l. Y LAN B 4 Yy v TTrTY Ty L Ty ™YYy rrYryviIrryrU T U ey TV {TrrT T TTy Ty

-4

L J

r -
10

L e

9 -

9 -
«Qe

- b -4

3 -

. RS -
«0e

L -

L e

R -

-l

-

4

-.08
~.08
ik N
} .
-.10
1 -
L o
. ae L P P M ETE SPUENE BTN TS BT P R P AL a2t o 1, S
-1z -to -8 - C -4 -2 [ ] 2 4 [} [} 10 12 14 16 18 20 3] ze
ANGLE OF ATTACK, ALPHA, DEGREES
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SCALE 0.0060



EFFECTS OF BETA ON LATERAL-DIRECTIONAL CHARACTERISTICS OF 01 _V OFF

ROLL ING MOMENT COEFFICIENT. CBL (BODY AX1S)

018 L2 B DA ANLJ TryrrvrTrrvT LAR AN | LERERS T 17T TV ¥ LR iy rry LER S § T v v LA
3
<019 -
4 -
s -
.“. -
! 1
r :
000
¢ -
b
.00
b
3
3
.o0e
p
’ St '
-.008 AV
-.004
=.008 ﬂﬁ%\azgﬁﬁ
=-,008
~-.010
~.01iR ;
b ‘
-.914
B3
S
=.,030
3
-.0108
-.020
>
-. Q02
-.024 A A g s s PP PO fdd e AT BT Al i ki At P ot b o s s PEEr S —i_a P
-18 -10 -8 -8 - 4 -2 Q 2 4 8 8 10 ie 14 ie 18 &0 ee ’4
ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON REFERENCE TNRFORMATION
{ROP?PO?P) Q MDAC 8-222 ORBITER ALONE O1VOFF 09.000 0.000 0.000 SREF 31993.3040 8Q.FT.
(RO?P?POGB) HDAC 8-222 ORBITER ALONE O1VOFF 6.000 0.000 0.000 LREF 809,.3004 IN.
BREF 802.0004 IN.
SMRP $080,0040 IN.
YHRP 00,0000 IN.
ZURP 483 ,0004 N,
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BREF 8sz.0004 IN.
XMRP 106¢.0040 IN.
YMRP G,.0000 IN.
ZMRP 404.0004 IN.
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RHURP 1068 .0040 IN,
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ZMRP 404 .,0004 N,
SCALE 0.0080
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(RDTTQ9) 9 MDAC S-222 ORBITER ALONE O1C1 0.000 0,000 0.000 0,000 SREF 3153.3040 $Q.FT.
{RO?710) MDAC S~222 ORBITER ALONE 0O1C1 &.000 0,000 0.000 0.000 LREF e09%.3004 IN,
BREF 8082 .,0004 IN.
[ XMRP 1068,0040 IN.
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) BREF 882.0004 IN.
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vHRP 0.9000 ™.
ZRRP 404 ,.0004 1.8
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(RD?710) MDAC 3-222 ORBITER ALONE 01C1 3,000 g.000 0.a00 0,000 LREF 809.,.3004 IN.
BREF 882, 0004 IN.
XMRP 1088, 0040 IN.
YMRP G.0000 IN.
IMRP 404 . 0004 IN.
SCALE 0.0060
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ODATA SET SYMBOL CONFIGURATION DESCRIPTION . BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(RD??709) MDAC 3-222 ORBITER ALONE O1C1 0.000 0.000 0.000 0.000 SREF 3153.3040 8Q.FT.
tRD??IO? MDAC 8-222 ORBITER ALONE O1cC1 6.000 0.000 0.000 0.000 LREF 809.5004 IN.
/ BREF e8z.0004  IN.
XMRP 1068 .0040 IN.
YMRP £.0000 N,
ZMRP 404 .0004 IN.
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3CALE 0.0080

MACH 1.08 PAGE 184



g

EFFECTS OF BETA ON LATERAL-DIRECTIONAL CHARACTERISTICS OF 01CI

«010

L AL

LA

LA BLJ

Ty

LR L) LA LR LA A

LR SR J

¥ v ¥ L L

A L

Ad A A L. L .L

.00
b

-~ 3

(7)) «Gose

— r

x .

< 00 -

> : 00N ]

s b lote e~ 000~ poad-000a-aER-10008-aatP :

a ° s 4

Nt 4 -

- .00

@ f 3

o 4 ]

. ~.004

— E

z Al ]

— oo OLAAANAN AAAA N 4

o A 4

— AAA 4

™ .ag0e

vy i\AA ]

w o ]

8 +019

= \& :

Z -,012

w ]

= -

O -

b4 o14

Q ]

E .018

= §

61 ]

)

& 18 )
t ]
i1

.2 13 1
- .oze
1] L :
IV SRR SIS PPN S BN A UV S SN BN S S I S N SN B .
. -18 -10 - -@ - 4 -2 [+ 2 4 e L} 10 12 14 1e 18 20 £ 4 E )
ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
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MDAC
MDAC
MDAC

$-222 TANK
§-222 TANK
§-222 TANK
$-222 TANK

-6 .
DESCRIPTION
ALONE  T1
ALONE T2
ALONE T3
ALCNE T4

ANGLE OF ATTACK., ALPHA. DEGREES

BETA

[+ ]

0.000
0,000
0.000
0,000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

3155.3040
609.5004
882.0004
357.0004

8.0000
200.0904
Q.0060

PAGE

SQ.FT,
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IN.
IN.
IN.
IN.
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-.12 — i Y S N '} M ' 3 Ak IR -1 A1 I W W VU S | AL IR S S Y U S
T2 -10 -8 - 6 -4 -2 [+] 2 4 10 12
! ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET 3YMBOL  CONFIGURATION DESCRIPTION ; BETA REFERENCE INFORMATION
(C07601) MDAC $-222 TANK ALONE T1 0,000 SREF 3155.3040 SQ.FT.
(cD7602) MDAC S-222 TANK ALONE T2 0,000 LREF €09.,5004 IN.
(CO7603) | MDAC S$-222 TANK ALONE T3 0.000 BREF 882.0004 IN.
(CD7604) MDAC S-222 TANK ALGONE T4 o.000 XMRP 537.0004 IN,
i YMRP 0.0000 IN.
IMRP 200,0004 IN.
SCALE 0.n060
1.10
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ) BETA REFERENCE INFORMATION
(cD7601) Eg OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 SREF 3155.3040 SQ.FT.
(cp7602) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 LREF 609.5004  IN.
(CO7€03) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 BREF 882.0004  IN.
(cD7604) MDAC S-222 TANK ALONE T4 0.000 XMRP 557.0004 IN,
YMRP 0.0000  IN,
ZMRP 200.0904 IN.

SCALE 0.1060
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